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TO  H  I  S 


Royal  Highnefs 


THE 


NGE' 


Lord  High  ADMIRAL 


O  F 


ENGLAND,  ^c. 


SIR, 


YOUK  Royal  HighnefeV  Great  Con- 
defcenpon  to  Suifcriie  the  Statudey  of 

the  Royal  Society,  as  one  of  tbdr  Fel- 
lows ,   Commands  fome    Tritute   from  every 

Mem- 


The  Epiftle  Dedicatory. 

Memier,  Tbis,  Sir,  /  bami/y  hope,  will  in 
jome  me  afar  e  excufe  the  Trefamption  ef  laying 
thefe    Papers    at  Tour   Royal    HighnefsV 

feet.  Tbey  bave  maveidabljy  in  this  Abridge 
ment,  lofi  nmcb  of  their  Original  Beauty  :  But 
the  Order  wber^in  the  Remaining  Suiftance 
is  Difpofed,  will  give  Xonr  Royal  Hi^hh 
nefs  a  Nearer  Profpe^  $f  tbt  Qfurfe  $(, 
tbofe  Studies  fotu  bane  tbe  Goodnefs  to  Pro- 
ted. 

It  was  a  Noile  DefigUj  Worth/  of  their  Roy- 
al Founder,  by  Incorporating^  tik  Socie- 
ty, to  Perpetuate  a  Succeflion  of  Ufeful 
Inventions  :  But  tbe  Difcouraging  Negle3  of 
tbe  Great,  the  Impetuous  ContradiSion^  df  ibe 
Ignorant,  and  tbe  Reproaches^  (ff  tks  >!terrts[/i- 
nable ,  bave  unba^pi^  Retard^  tiem  in 
their  Purfuit  of  ibafe  Great  Ends.  I?  Reftore 
them  therefore  u  their  fk§k  VigMtr,  ii  a  Okpf 
referv^d  for  Tour  Royal  Highnefi  ,•  And  al^ 

ready 


Xhs  ^plltk  Dedicatory. 

Thidji^  i{»i  R,  ^  feel  tie  Cbearjal  Influence  of  a 
Ke taming  Spring, 

m 

The  Commands  T^i/r  Royal  Highnefi  to 
pvw,  for  VMifiingy  at  Tour  own  Expence,  a 
Mfk  Magnificent  Uranigtaphy^  (jar  exceed-' 
ing  that  of  all  the  Arabian  Princes,  the  Noble 
Tycho  Brahe,  and  the  Indaflrioas  Heveli- 
us)  cannot  fail  of  farpri^^ing  Efte^s,  AU  Art 
and  Nature  will  exert  tbeir  Powers  upon  this 
Ocfdflifnf  to  keef  pace  Vfitb  Aftronomy ;  par^ 
ticalarly  Navigation  ( being  tender  tour  Roy- 
al HighnefeV  Immediate  Care)  will  Indnflri^ 
oafly  apply  tbofe  Accurate  Obfervations  to  all 
Nautical  PurpofeSy  and  by  fome  Familiar  ikfo- 
tbod.  Deliver  the  Anxious  Seamen,  from  tbe 
Fatal  Accidents  tbat  frequently  attend  their 
Miftaken  Longitude. 

Tl)ttSi  Sir,  ri^ Munificence ^/^i^  Prince, 
and  tbe  Yigilence  of  tbe  Lord  High  Admi- 
ral, 


The  Epiftle  Deai<^tory; 

ral,  will  be  equally  a  Bleffing  to  tbt  Prefeat,  and 

to  all  Future  Ages, 

May  Tour  Royal  Highnefs  ever  meet  with 
with  Returns  of  Gratitude ^  Suitable  to  tbe  Uiu^ 
verfal  Beneficence.  So  Wijbes  voitb  great 
Sincerity, 


May  it  pleafe  Tour  Royal  HiGHNBSSf 


Tour  Royal    Highne sss 


Moft  Faithful,  4ind 
Mofi  Obedient  Servant, 
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THE 


R  E  F  A  C  E. 


TH  E  Philofophical  TranfaiS^ions  htrving  met  with 
General  Applaufe  « «^  Encoaragcmtnt /(»r  many 
Tears,  it  vpould  be  a  Necdlefs  Trouble  to  give 
^/Hiftorv  af  them  :  ^Tis  enough  to  Jay^  That  many 
of  the  Difcourfes  were  Composed,  W  All  of  them  Col- 
kiSted  and  Publiihed,  by  Particular  Members  of  the 
Royal  Society.  /  jhall  therefore  employ  thefe  very  few 
Pages^  only  to  acquaint  the  Reader  with  my  own  Condu<5): 
in  this  Abridgment  of  them. 

When  I  firfi  refolv'd  upon  this  Undertaking,  I  had  Two 
Sorts  cf  Readers  in  View^  whom  I  was  defirous  to  Jerve  j 
Tliofe  who  make  ufe  of  Boob  for  their  private  lAft  rudtion 
or  Entertainment,  and  thofe  who  confult  them  in  order 
to  publilh  fomethingof  their  own.  To  a  Reader  of  the 
former  Clafs,  I  thought  it  fuficient  to  give  him  the  Sub/lance 
offo  many  curious  Papers,  in  fuch  Order  as^ouUbeftfuit 
with  r^eCourfe  of  thofe  Studies  that  might  Denominate  him 
a  General  Scholar.  But  for  the  Sake  of  the  Latter^  I  have^ 
in  tfje  Margin^  given  the  Title  and  Author  cfeach  Paper^ 
andDire^ed  to  //>e  Number  and?3igcofthe  Tranfa(5kions 
or  Colledtions,  where  he  may  meet  with  the  Original  it  felf. 
To  the  former  I  dcfign'd  this  Abridgment  to  be  as  Vfe- 
ful  as  the  Volumes  at  large ^  and  toferve  the  Latter^  in- 
jieadofa  not  inconvenient  Repertormm :  And  in  the  Pro- 
fecuiion  of  this  Defign^  i  have  generally  confined  my  felf 
to  thefe  Rules,  f  1.  i 


i 


ii  The   PREFACE. 

L  I  have  not  only  Rctain'd  the  Effentiat  Tarts  of  the 
Dircourfes,  but  I  have  kept  in  many  Places  to  the  very 
Words  of  their  otpn  Authors,  {except  vhere  I  wa$  Forc'd 
to  Vat)  them  a  little^  to  preserve  the  Connection  : )  For,  / 
thought  it  very  unwarrantable  to  Obtrude  any  thing  of  mine 
tinder  the  Name  of  another  Perfon 

II.  But  to  Shorten  the  whole  Work^  wherever  1  found 
any  Perfonal  Addrcfles,  long  andVnneceffary  Excurfions, 
or  pompous  Citations  of  Books,  /  have  taken  the  Liberty 
to  Supprefs  them ,  >f/,  i  hope^  without  Injuring  the  Force 
of  the  Author's  Rcafoning. 

III.  /  have.  Omitted  all  Accounts  and  Extracts  of 
Booksj  which  now^  after  fo  many  Tears  Publication,  feem 
almofi  Vfelefs  :  let,  to  put  the  Readers  in  Mind  ofthem^ 
efpecially  fuch  as  are  about  to  Furnifh  or  Enlarge  their  Li- 
braries, Ib(rve  added  a  Catalogue  at  the  End  of  each 
Chapter,  to  which  they  chiefly  belong  i  and  I  have  alfo  di' 
xcGtai  them  to  fuch  hddxiions  Emendations,  or  Refuta- 
tions, as  ought  to  he  confulted,  wheu  thofe  Books /rfi7  a«* 
dtr  their  Ex^tmination. 

IV.  /  have  alfo  Omitted  all  Heads  of  Enquiries  and 
Experiments  fimply  proposed,  without  further  Profecution  5 
Believing  that  the  Anfwers  already  given  to  many  of 
themy  and  other  Difcourfes  upon  the  fame,  or  the  like 
Subjed-s,  wis  fuficiently  dire^  the  Notice  of  an  Inquifi- 
tivc  Reader. 

V.  The  previous  Calculations  of  EclipTes,  Lunar  Appul- 
fes,  and  Satellite  Eclipfes  and  Occultations  ;  alfo  Tide- 
Tables,  and  many  other  curious  T9.^crsof  thatkin^  j  have 
long  ago  Out'livd  the  Beafott  </  their  F  ublicacion. 


The  PREFACE  lii 

VI.  Ait  Simple  Catalogues  0/ Natural  Curiofitics  (as 
^/Shells,  Minerals,  Plants,  Animals,  is^c.)  without  -part icu' 
lar  De(criptionso//Af/7,  are  /////(elnftru(5tive  :  Am^  chief- 
ly ferve  to  enlarge  the  Hiftoryo/"Me  Mufaeum,  where 
they  are  Depodted  j  which  is  no  Part  of  the  DeHgn  of 
tbefe  Volumes. 

VII.  /  have  commonly  omitted  fuch  Papers  as  have  been 
colledted  into  Jufi  Volumes  by  their  own  Authors.  For  this 
Reafon,  1  have  omitted  Jome  of  tlfofe  furpri^jng  Microfco- 
pial  Difcoveries  by  the  Famous  M.  Leeuwenhoeck  ;  But 

I  further  confefs,  I  was  alfo  lefs  inclitid  to  infert  them 
here^  becaufe  moji  of  them  Treat  of  Subjc<5ts  not  at  all  con* 
venient  (in  my  Opinion) /or  Common  Readers. 

VI  [I.  Buty  to  Jo  all  the  Right  I  couU  to  the  Ingeni* 
ous  Authors  of  thofe  Papers,  which  the  Limits  of  this 
Abridgment  o^//ge^/»e  /o  Omit,  I  have ^  at  the  £nd(/ 
each  Chapter,  Annexed  their  Titles,  and  fome  times  a  fhwt 
Account  of  them. 

Thefe  are  the  Rules  /  have  carefuUy  obferved  through  the 
whole  ConduSl  of  this  Tedious  Work  iW herein  1  have  faith' 
fully  aimd  at  the  General  Good  of  all  forts  of  Readers  5  if 
I  have  fait  din  the  Performance,  "'tis  for  Want  of  Judg- 
ment to  do  it  Better ;  But  I  am  bold  to  fayy  That  if  a  Kind 
Reception  of  this  (hall  encourage  a  li{e  Abridgment  of 
the  Foreign  Philofophical  Journals,  in  the  Same  or  a  Bet- 
ter Order,  //  will  much  Facilitate  the  many  Difcoveries 
liiU  ready  to  Reward  the  Labours  and  Expences  of  all 
loduflrious  Promoters  of  Natural  Knowledge. 


IV 


A  D  V  E  R  T I S  E  M  E  NT 


\ 


Of  the    BOOKSELLERS 

To  this  Third  E  d I T i on. 

THE  Fhihfofbi€dl  TfAP>fdSi(ms ^  fince  the  Year  lyoo,  ha- 
ving been  abridged  and-  difpos'd  under  General  Heads, 
(after  the  fame  ^Method  with  this  Work  i  by  Mr.  MOTT E, 
and  by  him  publiihed  in  Two  Volumes  :  We  thought  it  would 
tend  to  make  the  whole  complete,  if  the  feversri  Indices  of  the 
Five  Volumes  were  joined  together ;  by  which  mtans,  the  Rea- 
der will  hpVe  but  one  Trouble  in  feeking  any  Particular  he  has 
Occafion  for.  To  this  PuT)ofe  we  have  taken  Caie,  ihat  in  the 
Contents^  the  fevetal  Tia6\s  (hould  be  inferted  and  rcfe  r*J  to 
under  their  pioper  .Chapters  \  -and  that  in  the  Index  of  Aufhors 
Names,  ancf  the  General  one  of  Matters,  the  whole  (houid  be 
plac'd  in  Alphabetical  Order.  At  the  Head  of  each  IndeXy  Di-^ 
redions  are  given  for  diftinguifhing  the  Matters  occurring  in  thefe 
Three  Volumes,  from  thofe  in  the  Continuatioh. 


>J.  B.  In  the  enfuhg  Contents,  thofe  TraSs  whofe  Titles  are  frint-^ 
ed  in  Roman,  and  the  Authors  in  the  Italick  Charailer,  are  to  be 
found  in  the  Continuation. 

T  H  F 


THE 


CONTENTS 

VOL  I.  and  Part  I. 

MATHEMATICKS- 


CHAP.    I. 
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h  u      A    K  Ides  tf  Matbcmadckf ;  i^ 

Dr.  I  Pdl  Pig.  I 
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Chap.     i. 
Geometry^  Algehra^  Ar'ttkmetkk^  LogarithmotechMy, 


UM  antehac  de  Augmentis  Artiiim  Mathemati- Jat^^vif*- 
arum  executus  fum,  eomm  Suinma  Kuc  ftre  re-  ^Tt"^^  ^ 
dit ;  Qyamdiu  homines  Volunute,  Ingenio,  Ad-  An.  iSj8.'/». 
miniculis,  &  Otio  ad  hsc  Smdia  rftjujliris  defti-  ''•'.N.i.>-i»r. 
tuantUTi  mimm  non  efle,  (i  Don  majores  in  ii$ 
progreflfus  faciant  :    Mihi  itaquc  viderii   iequen- 
tium  medionim  ope,  Kemedium  huic  Malo  fms 
fe.  Nimirum  Ct, 
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§.  I.  Confcribatur  Confiliarius  Matheimdcus  (ita  appeOare  libet)  qui  ad 
tres  hafce  QiMsftiones  refpondeac.  i.  Qiii)  qualefq;  Frudus  ex  fhidiis  Ma- 
thematicis  (perandi  ?  i.  Q^snam  aflequends  tarn  fhiduofe  fcientic  Auxilia 
jam  extents     3.  Qiii  Ordo  m  utendis  ifUs  Adminiculis  obfervandus  ?  Itaque 

contind>it. 

1.  Facikm  &  peripicuum  difcurfum)  de  limitibus  ieu  ambitu  Artium 
Mathematicarum)  deque  ingentibus  utilitatibus>  primo  ad  ipfarum  ftudioibs» 
turn  ad  gentem  comphuium  in  iis  peritorum  feracem  inde  redundaturis. 

2.  Catalogum  Mathematicorum  &  ab  iis  editorum  Operumy  qui  exhi* 
hesty  I.  Synopfin  omnis  generis  Librorum  Mathematicorum  vel  jam  Publi- 
catorum9  vd  Manufcriptorum  in  publicis  Bibliothecis  detitefcentium,  pecu-- 
liaribuSf  cuivis  Generi,  numeris  appoHtis.  z.  Catalogum  Chronok^cum 
omnium  Mathematicorum  cdebrium  fecundum  ordinem  Annorum  quibus 
(inguli  vixere>  additis  ubique  annis  quibus  Opera  ipibrum  primo  excuia  fii- 
ere*  ;•  Catalogum  ipforummet  c5perum  Secundum  ordinem  Annorum> 
quibus  ulla  Lingua  imprefTa  fuere.  In  quo  concinnando  ica  procedcrem»  ut 
notato  Anno  Dknnini  fubjungerem,  more  ufitatorum  Catalogorumj  Nomina 
omnia  Mathematicorum  Librorum  in  ulla  Gente  aut  Lingua  iflo  Anno  edi- 
torum»  I.  Indicando  tamen  in  fingulis,  rationem  Voluminis,  hoc  eft)  non 
tantum  magnitudinem  paginarum  (e.  ^.  4/0.  Svc.  drc.)  fed  ^arundem  fum- 
mam>  ut  moles  totius  Opens  (ic  facile  cuivis  pateat.  2.  Ante  ipfummet 
Titulum  exprimendo  Annum»  ad  quem  retroipicere  oporteat  cogniturum 
quando  opus  confcriptum,  quando  hac  illave  Lingua  ultimo  editum  ftierit. 
3.  Notando  in  Margme  poft  Titulum,  i.  Annum  quo  opus  aliquod  proxime 
Typis  exfcriptum  ut*  2.  Numerum,  qui  remittat  Leaorem  ad  Synopfin 
prima  fbdm  Catalog!  ps^ina  delineatam.  Quorum  Numerorum  benencio 
quilibet  h  Vefligio  omnes  unius  argument!  Ubios  Mathematicos  percurrere 
queat* 

3.  Confilium>  infbuens  {hidiodimy  de  optimis  in  quolibet  genere  Ubrisr 
Qpo  ordinc  &  quoinodo  legendi,  quid  ODfervandum>  quid  evitandum  in 
ledione  quorundam  Mathematicaflrorum,  quomodo  proceaendum>  onmiaque 
memoria  tenenda. 

4.  Parxnefin,  Primo  ad  omnes,  opibus,  otio,  &  ingenio  horum  Studio- 
rum  capaci  inilrudos,  ut,  i.  Cum  ingentium  commodorum  ad  ipfummet 
eorum  midiofum  &  ad  univeHum  humanum  genus  inde  redeuntiunu  2.  Turn 
etiam  de&cats  illius  voluptatis,  quas  ex  krutinio  abflruiarum  Veritatum> 
hida  cum  difHcilibus  Problematibus,  &  eorundem  viftoria  emergit,  refbedu» 
ferio  ad  ea  excolenda  incumbant,  tanto  quidem  magis,  quo*  3.  Expediticx-a 
adminicula  reperta  funt,  qus  laborem,  tempus,  fumptus,  majoribus  noffais 
impendenda^  nobis  compendifaciant.  Deinde  ad  omnes  turn  judicio  ad  asfti- 
mandum  horum  ftudiorum  pretium,  t^un  &  (^ibus  (astemas  nofhi  mem(»is> 
fi  in  prudcntes  fui  difpenfatores  inciderint,  promicondis)  pollentes  ut  majori 
curse  fibi  efTe  patiamur  hoc  ftudiofbrum  genu»  ampU/que  propofitis  praemiis 
kdiflimos  eorum  feponant  perficiendis  inventis>  ad  quas  ipfb  genio  fuo  ducun* 
tur.    Dcnique  ad  omnes  Principes  &  Refpublicas,  qui  majus  ditionibus  fiiis 
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omamentuin  vix  confiliaverinty  ^uam  operam  datxlo,  i.  TJt  harum  Artium 
pericb  abundent.  2.  Via  ad  eas  minus  bborioia  fumpmo(aq;  reddatur,  3-Ipiaq; 
adeo  Ingenia  Mathemadca  magis  inaotefcant,  (eq;  dignis  auxiliis  gaudeant. 

In  quern  finem  utiliflimum  fuerit)  ut> 

$.  1.  Comtituatur  Publica  Bibliothcca,  quae  &  omncs  fupiadidos  Libros, 
&  unum  Inftrumentorum  unquam  inventorum  condneat^  &  prscerea  reditibus 
fufficiencibus  inftruda  fir.  i  •  Ad  coemenda  fingulonun  librorum  Mathema* 
ticonun»  qua?  quocailnis  alibi  locorum  fbras  dantur>  exemplaria*  i%  Ad  fu- 
fiencandum  Bibliochecarium,  cui  incumbat. 

I.  Peil^ere  omnes  hujus  Clailis  libtDS  in  R^one  ifthac  publico  commit- 
tendosj.  i.  Suppreflis  qux  ab  arris  r^olis  ex(»n)itant>  neScriptorum  crrores 
Ledoribus  frauoi  fint.  i,  Monereq;  Saiptores,  fi  verera  &  jam  dida  can- 
turn  reponant. 

1.  Sub  pericub  exiflimationis  (\xx  approbare  inventa  infigniat  &  fincere 
commendare  Inventoits  Mecanatibus. 

5-  Recipcre,  in  Catalogum  referre,  &  per  Repofitoria  di(jx»cre  unum  ita 
perkdborum  librorum  exemplar,  donandum  Biblbthecae  bene  compa£hun» 
Autboris  aut  Bibliopolas  fumpdbus. 

4.  Prcmiptum  Refponfum  praebere  cuivis  fhidiolb»  circa  Ptobkma  aliquod 
jnquirentii  an  fblutum  fuerit  nee  ne>  ni  iUi  necefle  fit  adum  agere»  aut  contra 
inventat  fua  fupprimere,  metu,  ne  antiqua  jam  fint^  &  fbrian  in  aliquo  Li- 
brorum Bibliotnecx  jam  ehborata. 

5.  Redpere,  &c.  omnia  Manufcriptay  vd  donarione»  aut  I^to  Biblio- 
thecs  obvenienda. 

6.  Diligens  cum  fiii  generis  hominibus,  extra  patriam  fuam  2f;endbus»  Li- 
terarum  commercium  exercere>  ne  ipfum  fugiat>  quidnam  ibi  locorum  prdo 
paratum  fit. 

7.  Obiervare  in  Conterraneis  fuis^  qui  docendis  hifce  ardbus  apti  fine* 

8.  In  numerato  Temper  habere  Ardnces  omnes  conficiendorum  Inflrumen- 
torum  Mathematicorum  &  Repraefentadonum,  adeoque  Operadonum  in  Ligno* 
Magnete,  MetaQis»  Vitro,  &c.  peritos. 

9.  Poft  l^itimum  Examen,  omnis  generis  pradicis,  e.  g.  Gubemacoribus 
Navium,  Gaeodeds,  Logiftis,  &c.  Speculadvas  Peridas  &  PntdicaB  Deoeri- 
tatis  teftimonium  Drsbere,  ne  poftnac,  quibus  hoc  hominum  genere  opust 
imperid  magno  ipiorum  damno  imponant. 

Catalogus  docuerit,  in  tanta  multitudine  librorum,  mundum  tantum  non 
obruentium,  quinaiii  ad  banc  tantum  ftudiorum  partem  pertineant.  Biblio- 
theca,  &  ipIorummet'Librorum  copiam  faciet,  &  umul  cc^ofcendi  ubi  loco- 
rum exemphria  plura  venalia  fint :  Praetereaq;  promptuani  inflar  erit  exteris 
&  indigenis,  unde  extemplo  difcant,  quznam  ad  hasc  ftudia  adminicula  Re- 
gio  ifta  fit  fuppeditatura. 

Atque  haec  meo  judicio  expedidflima  Methodus  eft>  utendi  illis  auxiliis, 
quibus  jam  potimur.  Si  ampliora  defiderentur,  conveniens  fuent#  ut  pen- 
torum  Artifjcum  opera* 
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§•  3*  Conficiancur  &  publicentur  tres  hi  novi  TnuSatus^ 

1.  Pandefts  Mathematics*  compledentes^  quam  fieri  poceft^  PoipicttCy 
methodice)  compendiofe,  &  ingenue  quscunque  ex  Mathematicis  lioris  &  in« 
ventis>  quas  ante  nos  fuere^  colugi  aut  vekiti  confedaria  inde  deduct  pocu€re» 
citatis  fin>  finem  cujuique  periocO  aut  pix>pofitionis»  autharibus*  in  quibus  ea 
reperitur  antiquifiimis>  fequentibuique  adeo  omnibus  noca  inufla,  ubi  vel  'm 
fiirto  deprehenli  fuerint,  vel  mutuati  elTe  fupprefib  unde  funqxferint)  aut  (quod 
peflimum  omnium)  aliorum  inventa  audafter  fibi  arrogafle.  Hoc  paAo  magna 
uk  BibHotheca  in  multo  auguftius  ipatium  contralKretur»  majori  onmibus 
poftfuturis  laborisy  temporis  &  fumptuum  compeodio^  quam  inprefendarum 
quis  imaginetur*  Sed  omx  &  hoc  opus  portatu  minus  amplum  futunim  fit:. 
Elaboretur  prxterea* 

2.  Comes  MathematicuSy  libro  manuali  (adeoque  quam  licet  brevii3Sme) . 
continens  udlifiimas  Tabuhs  una  cum  praeceptis  dc  ufii  ip&rum  in  Problcma- 
dbus  folvendis)  Teu  pure  Mathematids>  feu  ad  diverias  materias>  prout  res^ 
requifierit*  applicatas.      * 

£t  denique>  ne  in  hoc  quoque  Eruditionis  genere  lifaris  ampSus  aAti^. 
fimus:  Excogitetur> 

3*  Mathematicus  (ui-nificni  feulnflrudio  quomodo  ^lilfliet  Mathematicus» 
bborem  xx)Q  exhorrens»  eam  peritiam  adipifci  poffit^  ut  fane  uUa  Lihrorum 
aut  Inftrumentonim  ope^  cujufvis  tamen  Problematis  Mathematici  reiblutio 
asque  facilis  ipfi^  fit*  ac  alteri  ibia  librorum  Voluutione  nixo. 

Atque  hacc  eft  Idea  ilia  Matheieos>  auamy  more  meo>  diu  abhinc  mihi 
effinxi,  firmiter  Temper  perfiiafus^  turn  aemum  feliciter  magnis  rebus  vires 
intendi)  ubi  €xa£bun  prius  earundem  Ideantu.  eju£)ue  aifequends  media  rquam 
maxime  oppofita  animus  conceperit :  Qjiam  fi  ocprimere  re  ipia  non  detur». 
multum  tamen  efle  ab  ea  quam  proxime  abfiiiflb..  Hancce  meant*  equidem 
adeo  non  fupra.  vires  humanas  arbitFor>  ut  vd  viri  uniusy  rei  domeftics  alio- 
rumve  negotiorum  curis  non  diftradi>  diligentiam  parem  ei  putem.  Biblio- 
thecam  enun  &  Catalc^um  nummis  prxfentibus  facile  parari  pofle,  quis  noa 
videt  ?  Et  fi  mihi  Pandedarum  contexendarum  (quales  fupra  defcripfi)  Pro- 
vincia  demandaretur,  longe  duriores  Le^  quam  quas  ibidem  enumeravi> 
mihi  impoficurus  forem.  Delinearem^  pruno  onmium,  inMibilem  Kationi^ 
humanae  in  indagando>  quodcuoque  objicitur,  proceffum^  oftenib  quomodo 
i  primis  principiis  feu  elementis  nunquam  intemipta  Serie>  ad  fublimifiimas 
juxta  &  abjediuimas  oorum  applicationes  confcendendum  fit..  Qua  arte  ferian 
haud  diu  carcrent  homines,  fi  m  pofterum  Ibllicite  vefti^u«nt»  quanam  ratione 
iUis  quos  mirantur  tales  obortas  effent  co^tationes,  quomodo  tali  fini,  tarn, 
sippofira.  media  reperta  fuiflent.  Pandedas  in  Enchiridion,  quotidianis  ufibus 
oppoi  tunum,  conftringendi  ratio  forfan  haud  plures  fugerit :  At  ita  mentibus. 
fuis  cas  infcribendi,  ut  ne  Libris  quidem  amplius  opus  habeant  (quod  Mathe- 
maticus nofter  (uirifKut  flagitat)'  vires  ingenii  humani  tranfcendere  plerilque 
haud  dabie  videbitur,  cum  nemo  hucuftjue,  quod  fciam,  tale  quid,  vel  anima. 
concipere  aufus  fiierit.  Nihilominus  tamen  remittent  aliquid>  crcdo^  de  in* 
credulitate  fua  homines,   poftquam  quas  roborands  imaginacioni>  juvands 
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noDonx,  dk^ieods  Tttiooi  artes  escpgitaii  quam  miri  eflcAus 
QDC  8c  jugi  aerdda  eanim  product  queant>  paub  actcmius  lecu 
nverint. 
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Aiitbor  Ides  proponic  de  odli^endis  variis  Madiemadcorum  (cnptisy  optimi  <^)9.  ^J^^^' 

feltmimodo  &  dffinidtes  fd^b^eicnnir ;  Addu&is  priawm  Authoiibus  iBis  Aiw  ^f Ts^ 

mm  quorum  li&i  adhuc  mperfuntf  vduti  Eudkky  Apolbnioj  ArduiMdct 

Theodofio)  Pappo,  Ptokmsoy  cum  xdiquis  iphmmi  Fngmenm  &  Manu- 

foiptis  quas  nondum  viderunt  hicem^  ac  quorum  aliqua  penes  Golium  Lug- 

dum  Batavoruflo^  qusdam  vero  Rjooufr  afienraQtur*-   Ipus  deinde  itcentiores^- 

poflent  adjungi,  vdud  Vieta,  Claviu^  8c  nofier  Ito-^onius.    Similiter  inter 

Opdcos,  quis  ieligeret  Vitellionem*  Keplerum>  Aquikniiumy  &  Dem.  de  ViK 

ks.    Inter  Arithmeticos  poft  Diophantum^  eminent  Caidanusy  Tarta^ka  & 

Vefter  NeppMerus.    Pro  Trian^ulis  Sphaerids  &  Supputadone  per  Loganthmos 

extant  Bnggius»  Gordanus>  Pidfois.  SoeIlius>  &  noiW  Morinu^    ProAftro* 

noinicisy  p3i  Ptokmsum  &  aliquot  Anbesy  conducerent  omnes  illi  qur  TV- 

buhs  attpofuerunt^  ficut  AlplionfiiSf  Johannes  RjCgioiiioDtanus»  Kjq>krus»- 

&  nofter  IHuetus.    £t  ut  paucis  dicaov  pio  Fortificatoriis  &  MuHcis  odo  vel 

decern  Authores  excerpendi  efTen^  iUi  fdlicet  qui  mdiori  inckruere  Praxi*^ 

Similiter  pro  Rebus  MechaniciSy  Viribus  Mocuunif.  Macfainis,  &  Dudibus 

Aquarum,  ita  ut  enucleads  decern vd  duodecim  Aurharibu$y  defidcrima  fuum^ 

expkre  poflet^  harum  rerum  cupidus.    £t  fi  duodecim  Viri  Intdligentes  8c 

Amici  cordate  in  k  fufcipertnt  hoc  n^odum^  ut  quiUbet  unico  Volumine 

conveniend  &  perlpicuo  compingeret  aliquam  Scientiam»  additis  illis  que  de-^ 

funt  in  reliquis  Authoribu$>  8c  fuUatis  non  necei&ciis»  abfijuedubio  haberemus 

breviter  &  nervofe,  in  duodecim  Vokuninibus  totum  id  quod  hac  in're  i  quo- 

quam  pofTet  ezped».   £t  mea  quidemopinione>.q^icquid  fpeftat ad  Mathefin, 

tarn  Puram  quam  Mixtaniy  potent  com^rehendiduodecim  illis  Voluminibus.  Sic 

omnem  el^antiorem  Philofophiam  tnbusy  &  omnes  Artes  Liberates  8c  Me- 

chanicas  etiam  Tribus  Liln-is  exponere  licerec :  Ideoque  levi  pretio  ad  Eru- 

ditionem  quis  poflet  pertingere.    Quod  autem  Mathenutica  ilia  Inftrumenta 

attinety  parum  certe  prodeilet  :^paratus  omnium  illonun  qus  hadenus  in-  - 

venta  fiiere.     Pra^ftaret  habere  quatuor  vd  quinque»  quae  nimirum  optima^ 

fimc  in  eo  genere^  &  magis  commoda  .pcae  xtuquis  judicantur. . 

3.  Tibi  (Vir  Clariffime)  (i  nientenhtuim  rede  aflequor.  Omnia  proban- -^ff/n;#r*i  i^r  i>f; 
ur>  nifi  quod  majprem  Apparatum,  quam  opus  (it^  i  me  defideratum  cenfes :  Pell,  i&. /.is?* 
Sekdbra  tantum,  non  ut  nos>  Omnia  Volumina  atque  Inftrumenta  Mathe-^  - 
mada»  colligi  fuades.  -  Qiiod  confilium  tuum  neque  ego  improbarem>  fi  & 
Qcnnium^  calculo  definttum  eflet  auinam  in  tama  Scriptonim  Turba  retiquis 
omnibus  Palmam  prsriperent,  &.id  tantum^^  me  fpedan^tur  utaliquid  Laboris) 
Sumptuunique  Compendium  harum  Acdum  ftuoiofis  fuppeditaretur.  ^  Nunc 
cum  todus  Mathefeos  Perfediflunam  laftaurationemroptem^ .  non  aliud  Confi- 
fium    me  prc^iTci  deber>  quam  quod  lali  fcopo  per  onmia  quadrer.    Hiijus  * 
Coofilii  fundammtum  in  uni^^riali  ejufinodi  BiUiotheca  haud  immerito  coMo-» 
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cat«  mihi  videor.  Non  audeo  queixitum  &eniefe»  fymbolam  {xBom  quocunq; 
modo  hue  conferentem»  multo  minus  conaemnait  inauditum.  £t  fi  noeo  ju- 
dicio  locus  (it»  vel  Ineptiflimum  five  Scriptum  five  Inftrumentum  Mathemad- 
cum  dignum  efle  putoj  cujus  unum  Exemplar)  vd  propter  Enxires>  in  ampls 
cttjufcunque  r^ibnis  loco  certo  &  patentee  fervecur*  Videmus  emm  non  pmca 
ingeniofe  inventa  in  fopeiiorum  iecukmim  rudioribus  Inftrumendsy  etiam  nunc 
noa  obfervacu  tantum  d^na»  fed  &  Imitatione»  quemadmodum  edam  Imperid 
Saipcores  non  paucas  opdmas  ^r^orum  inventonim  ip9^iif  lagacioribus 
ingeniis  praebuere »  digitum  enim  intendere  poiTumus*  auo  pervenire  non  po(- 
fumus.  Videmus  quamplurima  Lemmata  re6H(Iime  demonftrata  ab  hujut 
modi  ScripcoribuSf  &  tamen  propter  unum  Pfeudographema  inter  fundamema 
collocatum)  quicquid  fimerfiruxerant  comiifle.  Quod  fi  non  folum  ialfitates 
fed  etiam  verbofi^te»  flnbfigjne)  (^.  offenfiis  multos  rejiciendos  putas^  cogita 
quam  varium  &  mulriple^c  fit  homuium  Palatum^  neque  omnes  ex  tui  ingenii 
perfpiacitate  judica*  Sunt  enim  nonnuUi  qui  nihil  intelligunc  nifi  idem  (& 
tere  iifdem  vai>]s)  di6hun  fit  cendes ;  his  credamus  'mtmh9yU<  iftas  accom* 
roodatas  efle.  Et  quoniam  k  Nodoribus  omnino  incipiendum  eft,  eadem  vero 
non  funt  omnibus  nadxm^  k  diverfi(fimis  initiis  progrediuntur>  ut  vix  repe- 
rias  Difcentk  Ingenium>  cujus  Tyrodnio  non  fit  jamdudum  accommodatum 
Rudius  aliquod  Scr^>tum  vel  Iniorumentum  quod  nefcire  nullo  modo  debet> 
aui  ie  Confitiarium  Mathematicum  profitetur.  Itaque  Librorum  ifia  Per- 
ie&ior  CoUedio  £uie  neceflaria  mihi  videtun 

Q[io  minus  vero  nobis  phcent  ifti  Mathematicaftri,  eo  masis  fuent>  cur 
Babbxhecam  hujufinodi  optemus>  quippe  quas  fbla  infinitam  iltam  hoc  in  ge- 
nera fcripdtandi  prudginem  facile  coercuerit.  Balbudentes  enim  ifti  Magi- 
ftelli  qui  Tyrocinia  &  Juventutis  captum  crepantes,  nuiquam  non  pueriliter 
ineptiunt)  videbunt  fat  fuperque  efle  nujus  farms  Elementarium  jam  pndem 
Compilatorum.  Qiii  vero  infinitis  inventis  Mathefin  augere  ied  fruKra  cu- 
piunt  incaudore$>  tot  w>oIi^m  vn^Jh^a,  publice  damnata,  atque  ludibrio  om- 
nium expofita  videntes,  malo  cavebunt  fi  (apiunt.  Plagiarii  vero^  publico 
odio  digniilimij  non  audebunt  pofthac  veteres  aliquos  Libellos  femel  fbr£ui 
typis  imprefToS)  aut  aliquas  tantimi  earum  particulas,  pro  fuis  extrudere.  Quin 
etiam  ilh)  quibus  alioqui  nee  Candor  nee  Ingenium  deeflet*  ad  cogitata  fua 
£itis  commode  proferenda»  quia  tamen  tam  multos  in  fingulis  materiis  fe  prae- 
ceffiile  videbunt*  iatis  monebuntur,  ne  alia  in  publicum  eoantf  quam  prioribus 
indida.  Qualia  qus  Rnu  ex  inipeda  ampla  ejufmodi  Bibliocheca>  vel  fi  hunc 
laborem  gravantur^  ex  ip(bmet>  quem  ei  affigno  Bibliothecario,  facile  co^- 
nofcent.  Atque  hs  fere  rationes  fimt,  qux  confilii  iftius  de  tam  univeri^i 
Bibliotheca  pomitere  me  adhuc  non  finunt. 

To  the  Uti$jM^  4*  'Statim  atque  tuas  Literas  perlegi  (Vir  EruditilTimc)  non  folum  totus 
tion  •/  Merieii'  fui  tuus,  tuaeque  fubfcripfi  fententiae,  quam  mihi  cgregie  probatam  teftor  ; 
la'.  «^^^.  ^H'  ^^  ^  infolitus  Ardor  Animi  me  propemodum  abftulit,  nempe  ut  tuum  illud 
i4j/  opus  quantumvis  arduum  Orbis  Magnatibus  proponendum  curarem>  fi  liber 

ad  ^os  foret  Aditus.    Sed  qub  Regum  incipiet  ?  Hoc  enim  Opus  Regium 

aufim  appellare. 

5.  Ideam 
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5.  Ideam  Mathemadcam  nan  nifi  obiter  infpody  jamq;  tantumineimni  nihil  tbtjuigmwt 
me  in  ilia  reperifle  a  quo  nuikum dtfiendrenif  &  valde  probaile  quod  primo  ^J^^^n^^ 
locoonmis  mpellex  Mathemadca  ibi  enumeretur^  &  poftea  ipfe  Machematicus  f«^.  ilip.^'^^ 
tanqiam  tufiufjuns  ex  feipfo  contentus  defcribatun     In  eundem  enim  fere  ^^'  ^'  '^ 
fenfum  duo  (cko  in  Mathefi  diiUngueity  Hiftoriam  fcilicet  &  Scientiam : 
Per  'Hiftoriam  intelligo  iDud  omne  quod  jam  inventum  eft,  atque  in  libris 
■coodnecur :  Per  Scientiam  vero»  Peritiam  Qusftiones  omnes  refolvendiy  at- 
que ideo  inveniendi  propria  Induftria  illud  omne  quod  ab  humano  ingenio  in 
ea  Scientia  poteft  invenui  <}uam  qui  habet>  non  iane  multum  aliena  defide-  . 
rat9  atque  adeo  valde  propne  wJiafictn  appelhtur*     Valde  autem  optandum 
fbitr,  ut  ilh  Hiftona  Mauiematicaf  quae  m  mukis  Vokiminibus  ^»r&,  non-  . 
dum  int^ra  &  pcrfefh  eft>  in  unum  Librum  tota  colligeretur :  Neque  ad 
hoc  uUi  fiimptus  in  perquitendis  aut  coemendis  libris  eflentfadendi :   Cum 
enim  Authcares  alii  ex  aliis  muka  exfcripferint,  nihil  ullibi  eztat»  quod  non 
in  qua^is  mediocriter  inftmda  Bibliotheca  alicubi  reperiatur ;  nee  tarn  dili* 
gentia  oprus  eflet  ad  omnia  colli^enda,  quam  judicio  ab  fupctflua  rejicienda*  . 
&  Scientia  ad  ea  qux  nondum  mventa  iimt  fuppknda.    Atqui  ft  ^t^  Liber 
ataret,  facile  ex  eo  unuiquifque  omnem  Hiftoriam  Mathematicam^  atque 
etiam  aliquam  partem  Scientiae  addifceret.    Si  quis  autem  omnia  quae  ad  ejus 
Praxin  pertinent,  habere  vdkr*  ut  Inftrumenta,  Machinas,  Automata,  S^.  . 
nas  iBe  li  Rex  eflet*  oifais  Terrarum  impenfis  omnibus  ad  hoc  neceflariis  fuf^ 
ficere  nunquam  poflet*    Neque  vere  etiam  illis  opus  habet,  fed  fatis  eft  ft 
omnium  norit  defcriptioaemy  adeo  ut  ea^  cum  ufus  exiget>  vel  ipfe  facere> 
vd  per  Artifices  fien  cuiare  polfit. 


ILHT"  HE  Propolkionswhich  I  (haHendeavourtodemonffa^te  independently  j^^ 

X     fitnn  ail  others,  ftiall  be  thefe ;  the  3  2d  and  47th  of  the  Firft  Baokj  Prf^ittMi,  4^^ 
mofkofthcSeeondmiFifihBoeks;  the  ift  and  itfth  of  the  ««&>  with  their  Co-  ^"JH^fi^'' 
roUaries.    In  order  to  dononffaate  the  3  id ;  I  fuppofe  it  known  what  is  mant  tk€  r^,  5^ 
by  an  Angle,  Triangle,  Cirde,  External  Angle,  Parallels,  and  that  the  Meafure  ^^\^J}^:  ^^2,. 
of  aix  Angle  is  the  Arch  of  a  Circle  intercepted  between  its  Sides ;  that  a    '  51.'  i*.  £. ' 
R^ht  Ai^le  is  meafiir'd  by  a  Quadrant,  and  two  Right  Angles  by  a  Semi* 
circle.    I  &y  then,  that  in  the  Triangle  ABC  the  External  Angle  B  C  E     >^.  1* 
is  equal  to  the  two  oppofite  Internal  ones  AB  C,  BAG ;  for  Jet  a  Circle 
be  drawn>  C  being  the  Center,  and  BC  the-Radius ;  and  let  CD  be  drawn  . 
parallel  to  A  B,  thofe  two  Lines  bein^  always  eauidiftant*  will  both  have  the 
fame  Indination  to  any  third  Line  faBmg  upon  them ;  that  is,  (by  the  Defini- 
tion of  Angle)  they  will  make  Equal  Angles  with  it :  For  if  any  Part  of 
CD  (Sot  Infhnoe)  did  incline  more  to  BC  than  to  A B,  upon  that  very 
Account  they  would  not  be  parallel;  it  follows  therefore  that  the  Angl^ 
ABC,  B  C D,  are  equal :  Alfo  B  AC  =  D  C  E,  becaufe  A  E  falls  uppn 
two  Parallels;  but  the  External  Angle  BCE  =  BCD  +  DCE,  which 
were  before  prov'd  to  be  ccmal  to  A  B  C,  B  A  C.  Q.E. D.    Hence  may 
be  inferred  as  a  CcKoUary,  Tnat  the  three  Angles  of  every  Triangle  are  equal 
K)  two  Right  ones ;  for  the  Angles  A  C  B  +  B  C  E,  are  meafur'd  by  a  . 

Semi- ,. 
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Semicircle,  and  therefore  equal  to  two  Right  Afigles  j  Corollaries  aUb  fiom 
ic55i.irSi'5.E.'tence  are  the  20th,  zzd,  and  31ft  of  the  Timrd  Bode,  which  contain' the 

Properties  of  Circles^  whofe  Deduftion  from  hence  is  moft  natural  and 
obvious. 
A-r.  u  E.       I^  ^^^^  ^^  demonftrate  the  47th,  I  fuppofe  the  Meaning  of  the  Terms 
made  uTe  of,  to  be  known;  and  that  two  Angles^  or  Superficies  are  eqpsdt 
when  one  bdng  put  on  the  other,  it  neither  exceeds,  nor  is  exceeded.    This 
being  allowed,  I  fay,  the  Sides  about  the  Right  Angle  are  either  equal  or 
Tf£.  1.         unequal  i   if  equal  let  all  the  Squares  be  defcrib'd;  the  whole  Figure  ex- 
ceeds the  Square  of  the  Hypotenufe  B  C,  by  the  two  Triangles  M>  V>  and 
exceeds  alfo  tha  Squares  ot  the  other  two  Sides^  A  B,  A  C,  by  the  two 
Triangles,  A  P  C,  and  S  9   which  Exceflfes  are  equal,  for  M  is  equal  to 
ABC,  the  two  Sides  about  the  Right  An^  hein^  two  Sides  of  a  Square 
upon  A  B,  by  Suppofitjon  equal  to  A  C,  and  the  thud  Side  equal  to  B  C ; 
th'rrefoie  the  whole  Triangles  arfe  equal.    After  the  fame  manner,  S  and  V 
av  j  proved  to  be  equal ;  therefore.the  Square  of  C  B  is  equal  to  the  Squares 
of  the  two  other  Sides.  Q*E.  D. 
Ti^,  I.  But  if  the  Sides  be  unequal,  let  the  Squares  be  defcribed  and  the  Parat 

lelogram  L  Q^compkated,  the  whole  Figure  exceeds  the  Square  upon  B  C, 
by  three  Triangles,  X,  R,  Z,  and  exceols  aUb  the  Square  L  A,  A  D,  by 
the  Triangle  A  B  C  and  the  Parallelogram  P  Q^:  Which  Excefles,  I  (ay,  are 
equal;  for  Z  is  equal  to  ABC,  the  Side  OC  =  BC,  CD"=  AC,  the 
Angle  D  =  A,  and  O  C  D  =  B  C  A ;  which  is  manifeft,  by  taking  the 
common  Angle  AC  O,  out  of  the  two  Right  Angles  B  C  O,  AC  D;  there- 
fore by  Superimpofidon  the  whole  Triandes  are  equal    In  like  manner  X 
is  proved  equal  to  ABC,  aHb  R ;  and  the  Parallelogram  P  Q^ to  be  double 
of  the  Triangle  A  BC :;  Thus  the  Excefles  being-proved  equal,  the  Remaii>» 
dersaUb  will  be  equal;  viz,,  the  Square  of  BC  to  the  Square  of  A B>  AC. 
3S>  5^  I  E.     Q^  £^  2).    Manifeft  Corollaries  from  hence  are,  the  3  5th  and  j<Jth  of  the 
u,  IV  i.  B.     Third  Book ,'  aUb  the  i2th  and  .1  jth  of  the  SesmuL 
1, 1,  dr«.  *  E.       The  firft  Ten  Propofitions  of  the  Sec09$d  Book  are  evidently  demonftrated, 

only  by  fubftitutin^  Species  or  Letters  inftead  of  Lines,  and  multiplying 

them  according  to  the  Tenor  of  the  Prc^fitioni  Thus,  to  inftance  in  one  or 

i«.  4-         two^  Call  the  whole  Line  A^  and  its  Parts  iB  and  C,  therefore  A  ==  B  +  C, 

and  confequentlv  AA  =  BB+CC-f2,B:C,  which  is  the  very  Senfe  of 

4. 1.  E.       thg  Fourth  of  the  Second  Book*    Thus  aUb,  Let  a  Line  be  cut  into  equ3 

'''  ^'  Parts  F,  F,  and  let  another  Line,  S,  be  added  thereto ;  *tis  manifeft,  that 

4FF4-4SF  +  2SS=2FF  +  iFF-+2SS+4SF,  which  is  the 

xo.  I.  £.      Tenth  PropoHtion  of  the  iame  Book. 

Almoft  the  whole  Dodrine  of  Proportionals,  wc.  Permutadon,  Inver(K>fl> 
Converflon,  Composition,  Divifion  of  Ratio's,  and  Proportion  exaq$to;  and 
confcquently  the  moft  ufeful  Propofitions  of  the  Fifih  Book  flre  clearly  demon^ 
ftratea  by  one  Definition,  and  that  is  of  Similar  or  Like  Parts,  which  arc 
(aid  to  be  fuch  as  are  after  the  fame  manner,  or  equally  contained  in  their 
Hi.  $.  Wholes :  Thus  the  Antecedents  A  and  C,  are  either  equal  to  their  Confe- 
Quents,  or  greater^  or  leis ;  if  equali  the  thing  is  maniieft ;  if  lefs,  then 

Cby 
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(by  the  Definitioii  of  Proporcioiials)  A  and  C  are  like  Fam  of  B  and  E ; 
theidore  what  Proportioos  the  whole  B  and  £  have  to  one  aoothery  the  fame 
will  A  andC  haye^  which  is  Permutation ;  likewifi  E  :  C  :  3  B  :  A>  which  is 
InverfioQ;  fb  alio  if  fiom  Proportional  you  take  like  Parts^  the  Remainders 
will  be  Proportional;  whence ConTerfion  and Dh-ifion are  Demonflrated :  And 
if  to  Proportionals  youadd  L«Ve  Parts»  ^e  WKdles  will  fUO  be  Pmporti6naI» 
which  is  Compoiition^  &c.  If  the  Antecedents  be  greater  than  the  Con(e- 
tpients*  the  Q)nfequents  will  be  like  Parts  c.r  tliemt  and  the  Demonlbation 
exaftly  the  fame  with  the  iornier 

The  firft  of  the  Sactb  Book  is  Moy'd,  bv  confidermg  the  Generations  of  i.  ^.  £. 
the  Parallebgrams^  which  are  prUnjcedby  drawing  or  multiplying  the  Per- 
peodicukr  upon  the  BaHs  ;  that  isy  taking  it  lo  often  as  there  be  Parts 
and  Divifions  in  the  Baie  :  Therefore  the  mot  Proportion' that  K  X  fingle»  Vg.f* 
hath  to  N  X  (ingle,  the  lame  hath  R  XmultipUed  by  X  Z>  that  is,  repeated  a 
certain  number  of  times,  to  N  X.  multiplied  by  X  Z,  that  is,  repeated  the 
£me  Number  of  times  ;  which  is  as  much  as  tofay»  R,X  :  N  X  : :  Paral. 
RZ :  Paral.  N  Z.  Now  that  this  Propofition  alfb  is  true  in  Oblique  an^ed 
ParalHograms,  is  proved,  becaufe  they  gre  equal  to  the  Redangled  ones  up- 
on the  fame  Bails,  and  between  the  fame  Parallels,  as  does  thus  independently 
appear ;  the  Triangles  R  QX,  andMP  Z,  are  equal,  fpr  R  X=M  Z,  QX  ^^  ^ 
=PZ,  RM=:5CtP  ;  therefore  adding  to  both  M  Q?  R  Q=:MP;  if  there- 
fore from  thefe  equal  Triangles  you  taKe  what  is  Common,  vie  M  LQ^  the 
Remainders  will  be  equal,  RXLM==QLZP;  to  both  which  add  XLZ, 
and  the  whole  Parallek^rams  will  be  EquaL  RZ=Q.Z.  Q.  £•  D.  That 
Triangles  aUb  having  a  Common  Bafis,  are  in  the  Proportion  of  their  Alti- 
tudes, does  hence  follow,  becaufe  they  are  the  halves  of  Parallelograms  upon 
the  (kne  Bafis.  This  aHb  is  true>  and  the  Demonftration  exadly  the  fame  in 
Prifins,  Pyramids,  Cylinders,  and  Cones,  having  the  fame  Bans. 

To  prove  the  1 6th  of  the  Sixthy  I  fuppofe  the  4  Lines,  A,  B,  C,  E,  to  be  Jyl/^,^ 
Proportional,  that  is,  granting  A  and  C  to  be  the  lefler  Terms ;  the  fime 
way  that  A  b  containea  in  B>  fb  is  C  in  E,  and  that  D  is  the  Denominator 
of  the  Rjatio ;  'twill  follow  then,  that  B  is  made  up  of  A,  multiplied  by  D, 
andE  of  C,  multiplied  by  D  ;  fo  that  AD=B,  and  CD=E  5  draw 
therefore  the  Extremes  upon  one  another,  that  is»  A  upon  C  D,  and  the 
Means,  that  is,  C  upon  AD,  the  Faftors  being  the  fame ;  I  fiy,  the  Pro- 
4u&sACD,  and  CAD,  are  the  fame,  and  contequently  Equal.  Q.E.D. 

The  Problem  compos'd  by  M.  Comicry  (with  Oflentation  enough^  as  if 
it  contain'd  fomething  New,  tho'  in  feality  it  be  nothing  but  the  Old  Bu- 
iinefs  of  doubling  the  Cube  a  little  diiguis'd,  is  eafily  folv'd  Algebraicaltyt 
as  follows. 
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4  3  —  2  jc  3 ;  that  is.  The  Cube  upon  ^,  is  half  the 

Cube  upon  a. 

'^i^^^t  in.  LetABbeoneAfymptoteoftheHypcrbolaE^Cj  andletAE,and 
ib$  i^m<^M%  BC,  be  Parallel  to  the  other  :  Let  alfo  AE,  be  to  BC,  as  2  to  1 5  and  let 
Brounkier.        the  Parallelogram  ASDE,  be  equal  to  i. 

*t.V*^"  Suppofingthe  Reader  know?,  that  EA,«C*KH,  i8«,rfe,yir,<r^,i^, 
C  B,  &c.  are  in  an  Harmonick  Series,  or  a  Series  Rec^oca-Primanantm,  feu 
j4rnhm€tice^Prapmio9uili9tmy  (otherwifehe  is  rcfor'd  for  Satisfadion  lojirithm. 
Ir^w.  Wallifih  Prop.  87,  88,  8p,  &cO   1 6y, 

I  I  I  I  X 

ABC^EA= + + V ;  + ,  &c. 

1x2      3>^4     5Xtf     7x8       pxio 


I  I  I  Z  I 

Ei/CDE= + 1- + V ,  Sec. 

2x5      4x5      tfX7      8xp      10  X  II 

E^C7B= +  ■ + \ + ^ ,  &c. 

2x3x4  4x5x6  6x7x8  Sxpxio 


C") 


Toe  (ifll%.  zaaod  z  i.)  the  P^d*. 

I 

CA5S 


dQ:=: 


</F  = 


fr  rs 


in^ 


t  X  % 

r 

X 

777 

I 

I 

^  ^  -— ciw=  

10  XII  II  X  12 


/G  = 


4  j= 


2XJ 
I 

I 

■  t    ■■■■ 

tfX7 
I 

8xj? 

I 


Ei/C»- 


and  Cm/^«  xzOtHeTricigilrf     iSr*  lOb  u«  n; 


£«^:=: 


2x3  X4 

X 


D*r  •*  Q^M 


/i= 


T   4/  = 


i/C=r 


4Xjxtf  I 

1        ca/G-OA 


£4^:=r 


^ci  = 


I       I  I 

tt= e/= 

12  X  15 _  ij  X  X4 


&c. 


-/*/= 


tfX7y  J 

I 

Sxpxio 

I 

xox  II  X  IX 
I 


a-**  -  :^4f 


z 


N 


QO  -  j^^em 


a^  ^  -  ca^i 


11x15x14  ^ 

14  X  15  X  id  t 


14  X  15 


£ 


Sec. 


IJ  X  16 


*  r  =  4  ^  -(-  4p 
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And  that  there£>re  b  the  firft.  Series  half  the.  fkft  Term  is  grcHtcr.dian  the 
Sunun  of  Vhe  twb  tiext^  And  half  this  Summ  of  the  Secoivi  and  Third  greater 
than  the  Sunun  of  the  four  pcxt;  and  h^  th^  Sumte  of  thofe  Four,  greater 
than  the  Summ  of  the  next  Eight,  &c^ m  i^rnkftm.  For  iWD  znbr^bni 
but  ^  »  >  /G>  th^iefore^  J  dD  ;^  br  -V/Q^  rtrr.  And  in  the  fecond  Se- 
ries, half  the  fecond  TAte'islefs  than  the  Summ-of  the  two  nfext  'and  half  this 
Stinim  Ids  than  the  Summ  of  the  four  next,  &c.  in  wfimtttm. 

That  the  fir  ft  Series  are  the  even  Terms,  vise,  the  2d,  4th,  tf th,  8th,  totht  &c^ 
and  the  fecond  the  odd,  w:,.  the  i  ft,  5  d,  5  th,  yth^sth,  &c*o£  the  following 
Series,  (^c.  C  1  i 


(12) 


t  XX  X  X  X 

— 9  > 1   9  ^» 9  &c.  ififmifm$  "SI  q^ 


xxz    z  %  I    3)^4    4^5    5>c<^    6x7 

X 

Whereof  a^  being  put  for  the  Number  of  Terms  taken  at  Pleafui^ 


isthe  lafty is  the  Summ  of  dl  thofe  Terms  fiom  the  B^inning,  aod 

4+  I 


the  Summ  of  the  reft  to  the  End. 


That  i  of  the  firft  To™  ^  ^  ^^  Scries,  is  lefi  than  the  Summ  of  the 
two  next,  andi  '  ot'  this  Smnm  le(s  than  the  Summ  of  the  four  next,  and 
i  of  chis  laft  Summ  Ids  than  the  next  eight,  I  thus  Demonftrate. 

Let  ^  be  equal  to  the  Third  or  Laft  Number  of  any  Term  of  the  firft 
Column*  w^r*  of  Divilbrs; 


4X4-1X4*2;  43    -34*  -+Z4  itf  4^   -^tfil^  4.2514.'^^ 

+  5($4-24 


=A. 


•  i8843  +  1844*  -484 


14XZ4-lX24-t  843   -124*   +44 

X  X 


24-2X24-3X24-4  843    -  5<S4»  +  524- 24 

^44*  -'3844'  +  8'"8o4*  -9<So4*  + 45)54^ -5><S4  —  ••*•" 

tf44"  -^844^  +  9X8^^   -  Il5^4^-^7?<?4^-I924       ^  ^  _  ^ 
^44"  -   jll44^  +    8804^   -     9^04*  rh49<J4^    -9tf4^    4  A  ^  JJ^ 

And  48  4  *  -  192  4:'  +  240  4 '  -  9d  4:=:  Bxceis  of  the  Numerator 
above  the  Denominator^ 

But  the  Affirmat^  >  the  Negate        ^ 
That  is,  48  4*  +*40  4»  >  ^9^^' ^9^^C;r ^k^  ^ 
Beaufe4*+     5 -•*  >      4^'+i<        ^•• 

Therc&ic  B>  ^A. 

r 

""Thewfipe  one  Fourth  of  any  Number  of  A,  or  Terms,  is  Icfi  tBaft  their- 
Jo  many  refpedive  |^ }  tbt  is.  thaa  twice  h  omiy  of  the  noot  Tmnsw 


Ci3) 

By  afij  one  of  which  three  Scries  it  is  not  hard  to  calcuhtc^  as  near  as 
you  vkaSsy  theft  and  the  other  like  Hypertxilic  Spaces*  whatever  be  the  ra* 
donal  Prc^Kntion  of  A  £  to  B  C  As  tor  Example ;  When  A£  is  to  B  Q 
as  5  is  to  4*  (Whereof  the  Calculation  follows^  after  tint  where  the  Pro- 
portion  isy-ts  to  2  to  i ;  and  both  by  the  Third  SerieSf) 

« 
Firftthen,  when  (inFk.^.)  AE:  BC: :  in.  ^^ 


XX   3X  4)  I.  (o.  0/^166666662  o.  0^16666666 

4x5x0  1.  (o.  00855355 J j7       oii509Si?7 
«x   7X   8)  I.  (o.  oozpydi J04 J  ^   o"}o^3*57 

8x   9x10)  I.  Co.  0015888888) 

10x11x12)  I.  Co.  0007575757(0.  0029019589 
12  X  15  X  14)  I.  Co.  0004578754^  ^    ^^  ^ 

I4X  I5X  16)    !•   Co.   0002976190) 

16X  17X  18)  I.  Co.  000204248^^ 
18x19x20)  I.  Co.  00014619^0 

20  X  21X22)    I.   Co.   000108225  I 

22  X  25  X  24)  I.  Co.  0000823452  !   ^^  000730648* 

24x25x26)  I.  Co.  0000641026^    ^     fj 

26x27x28)  I.  Co.  000050875  r 

28x29x50)  I.  Co.  0000410509^  ^ 

30  X  51 X  32)  X.  Co.  00003  3602 1 J 


32X35X34)  I.  Co. 
34X55X  36)  I.  Co. 
36 X  37X38)  I.  Co- 
38x39X40)  I.  Co. 
40X41X42)  I.  Co. 
42X43X44)  I.  Co. 
44x45X46)  1.  Co. 
46x47X48)  I.  Co. 
48X49X  50)  I.  Co.^ 
50X  51X  52)  I.  Co. 
52X55X  54)  1.  Co. 

54x55x5$)  I-  Co. 
56X57X  58)  I.  Co^ 
58  X  59  X  60)  1.  Co. 

<ox6ix62>  i.^  Co- 

<;^x63^xtf4>  I-  (Or 


0000278520*^ 

0000255426 

0000197566 

000016869X 

000014518a 

0000125845 

0000109795 


0000096361  y  ^^  00OlS%99^ 

0000085034  ^       ■  ^ 

0000075415 

0000067195 

0000060125 

0000054.014 

0000048704 

0006044068 

0000040002.  J 


6^  04:1!^ 


(H) 


0«  0^x66666(05 
o.  0113095237 
o.  0019019589 
o*  0007306482 
3)0.  0001829939  Co«  oooo<So998o 

o.  05679179 
^r  o.  00006100 


o.  05685279  <  EdCj 

But  o»  0007306482^ 
.  o.  0001819959  >  >^;;- 
o.  0000458315^ 

» 

*rlicrefore  o.  05679179      -     ' 
-+■  o.  00004583 
-j-  o.  00001528 

o.  05685290  >  EdCj. 


For  ft '  has  been  dcmoiiftnitti  That  ;  of  any  termid  3ie  laft  Column  is 
lefs  than  the  Term  next  after  it  ;  and  therefore  that  f  of  the  laft  Term,  at 
which  you  ftop,  is  lefs  than  the  remaining  Terms  ;  and  that  the  Totd  of 
thefe  is  lefs  than  |  of  a  Third  proportional  to  the  two  laft. 

And  thereft)re  A B C jf E  being  =  o.  75 -— o.  57 

andErfC;r>o.  05685279 and  <  o.  05685290 

And  ABC^Eis<o.  69514720  —  and>  o.  69514709 

But  when  AE  :  BC:  :  5  :  4,  or  as  EAtoKH;  then  wiU  the  Space 
ABCE,  or  now,  the  Space  AHKE  (AH=  ^  AB)  be  found  as  fol- 
lows. 

8  >c    9  X  10)  I.  Co.  0015888888  j  o.  0015888888 

16  X  17  X  18)  i.(o-  0002042484J 

18  X  19  X  20)  I. Co.  oooi46i988f  ^-  0005504472 

51  X  55  X  54)  I.  Co.  0000278520*) 
54  X  55  X.56)  I.  Co.  000025 5426 (  ^  ^^    00 
56  X  57  X  58)  I.  Co.  ooooi97566(  ^-^^00878204 
38  X  39  X  40)  I.  Co.  0000168691  J 


o.  001- 


o.  001388888S 
o.  000350^471 
3)o.  0000878204  (o.  0000192735 

o.  00182715^4 
+  o.  0000292735 

o.  001851(4299  <£4^ 

But  o.  0003504472 
o.  0000878204 
o.  00002200737 


Therefore  o.  0018271 5<(4 
+  o.  0000220074 
+  o.  0000075350 

o.  00185^4995  >  E4fc 

Therefor^  EM  ^  (Pig,  12.)  being  =0.  025 0.025 

£4^>  o.  00185^54292  &  <o.  ooi855499(L^  ^ 

EM^4(JR^.  i2.)orEKMCi%.90>  o.  02(585(543      <  o.  02(585(550 

AHKE  <o.  22314355    >   o.  22314349 

Therefore  3  ABC</E  =  2.  07944154  Therefore, 

andAHK£=o.  2231435     The  Logar.  of  10,  . 

is  to  the  Log,  of  2, 

ABO/E(when A E  :  BC:  :  10:  1.)=  2.  3025850    As  2.  302585, 

to  o.  693 147, 

IV.,  TheQimdrature  of  the  Circle,  or  the  turning  it  into  an  equal  Square,  ^  ^I'^a'^m* 
or  any  other  Rmht-lin'd  Figure,  (which  depends  upon  the  Ratio  of  the  Circle  Lerbnitz'  Wi 
to  the  Square  orits  Diameter,  or  of  the  Circumference  to  its  Diameter)  may  Co«.  N,  7.?.  104. 
be  underftood  to  be  Fourfold,    to  wit,  either  by  Calculation,  or  by  Linear 
Conftruiftion , .  and  each  of  them  again  may  be  either  perfeftly  axaft,  or 
eUe  almoft,  or  pretty  near.     The  Quadrature  by  accurate  Calculation,  I  call 
the  Analytical  \    That  which  is  dbne  by  accurate  Calculadon,   I  call  the 
Geometrical :  That  which  is  done  by  Calculation  pretty  near,  I  call  the  Ap-  ^ 
proach  ;  That  which  is  by  Conftrudion  pretty  near,  I  call  Mechanical. 

The  Approaches  have  been  furtheft  carry'd  on  by  Ludolth  van  Ccnkn\  FletOy  .. 
Hmgenius^  and  others,  have  given  feveral  Mechanical.    The  Accurate  Geo- 
metrical Conftruftion  may  be  had,  by  which  not  only  an  entire  Circle  may 
be  mcafur'd,  but  any  Seftion  or  Arch  of  it  alfo,  which  is  by  an  exaftand  or- 
dinate Motion,  but  fuch  notwithftanding  as  fuits  with  Trankcndcmal  Curves, 

which. , 


(  «<s) 


which  erroneoufly  are  accounted  MechanicaL  tho'  in  truth  they  are  as  Ced» 
metrical  as  thofe  which  are  commonly  fo  efteem'd,  tho'  they  are  not  Alge- 
braical, nor  can  be  reduced  to  Equations  Algebraical  or  of  certain  Degrees, 
they  biving  Degrees  proper  to  themielves»  which  tho*  they  be  not  Algebrat- 
caL  are  yet  nevmhelds  Analytical. 

The  Analytical  Quadrature,  or  tbat  which  is  made  by  Accurate  Calculati* 
on>  may  be  again  fubdivided  into  three  Kinds ;  namely,  into  the  Analytical 
Tranfcendent,  the  Algebraical,  and  the  Arithmetical.  The  Analytical  Tran- 
fcendent  is  to  be  obtained,  amongft  others,  by  Equations  of  Degjces  inde- 
finite, hitherto  confider'd  by  none.  As  if  X  *  +  X,  be  equal  to  50,  and  X 
be  fought,  it  wiU  be  found  to  be  5  ;  becaufe  5  *  +  5>  is  27  +  $5  or  jo. 

The  Algebraical  is  done  by  Vulgar  Numbers,  tho*  irrationaUy,  Vulgar,  or 
by  the  Roots  of  common  Equations,  which  for  the  General  Quadrature  of 
the  Circle,  or  its  Sedors,  is  indeed  impoffible.  Now  there  remains  the 
Arithmetical  Quadrature,  which  is  performed  by  certain  Series  exhibiting  the 
Quantity  of  the  Circle  exad  by  a  Progreffion  erf*  Terms  (firft)  Rational 
fuch  as  I  ihall  here  propound. 

I  have  found  therefore,  that  if  the  Square  of  the  Diameter  be  put  i,  the 

Area  of  the  Circle  will  be \ -^ ^ 


J         J         7        9  n  IJ 

I  I 


-1 5  &c.    To  wit,  the  entire  Square  of  the  Diameter  being 

diminiihed  (that  it  may  not  be  too  big^  by  a  third  part ;  and  again  (hccdufc 
hereby  too  much  is  taken  away^  being  augmented  by  one  fifth  ;  and  again 
(1>ccaufe  by  this  laft  too  much  is  added^  cuminiftied  by  one  feventh ;  and  fo 
onward  continually. 

And  the  firft  Quantity  will  be  too  great,  vk,.  t.  but  the  Error )  _i. 
will  be  left  than -. .  j  ~ 

The  next  too  little,  vk,.  x ,  but  the  Error  wHl  be  lefs  than  

^  5 

The  zd  too  much,  viz^  i  -      -f-  ,  but,  &c.  - ^ 

5    J  7 

The  4th  too  little,  vie.  i 1 ,  but,  &c.  ^ ^ 

&c.  3       5       7  pir. 

The  whole  Series  contains  all  the  Approaches  together,  or  the  Values  both 
greater  than  they  ought  to  be,  and  lefi  than  they  ought  to  be. 

So  that  by  continuing  the  Series,  the  Errors  may  be  made  lefs  than  the 
Fraftbn  men,  and  confequently  lefs  than  any  Affignable  Quantity.  Whence  it 
follows,  that  the  whole  Series  muft  give  the  true  Value.  And  tho'  the  Summ  of 
the  whole  Series  cannot  be  exprefs'd  by  oneNumber,and  that  the  Series  be  infinite- 
ly continued  :  yet  becaufe  it  confifteth  of  one  regular  Method  of  Progreffion,  the 
whole  may  fufficicntly  enough  be  conceived  by  the  Mind.  And  if /^  Ctukn 

could 


(17) 


coiddhave  given  a  Rule  by  which  his  Numbers  ;i4i$p,  &c.  could  have 
been  continued  in  u^fimtttrnj  he  would  have  given  us  the  Arithmetical  Qiiadra- 
tare  cxaft  in  whole  Numbers,  which  we  have  here  done  in  Fradions. 

There  arc  feveral  things  relating  to  this  Quadrature,  which  might  be  taken  No- 
tice ofi  cfoedally  one,  tw- That  the  Terms  of  this  our  Series — ,  '  ,  -   ,  —  , 

I  .  .  ^      ?      5     7 

-    ,  &c.  are  of  Harmonica!  Progreflion,  or  in  a  continued  Harmonical  Pro* 

greflion,  as  will  be  evident  to  any  one  that  ihall  examine  them.  And  a  Series 

made  by  skipping,  as — ,  — ,  — ,  — ,  — ,  &c.  is  aUb  of  Haraionical  Pro- 
/       rr  -b       I      J     5>      15      17 

¥  T  T        •     T  I 

creflion.  And — ,  — »  — ,—  ,  — ,^<r.  is  alio  a  Series  of  Harmonical  Pro- 
^  .       J     7      11      15      ip 

portionals.     Wherefore  fince  the  Circle 1 Y { V  - — , 

*^  I-       5        9         15         17 

fire.  — >  &c.    by  fubftraftinff   the    latter 

5         7        II         15         ip  ;  '^ 

partial  Series  from  the  former  partial  Series,  the  Circle  will  be  the  Difference 
of  two  Series  in  Harmonical  Prc^reffion.  And  becaufe  the  Sum  of  any  Num- 
ber of  Terms  in  Harmonical  Progreflion,  how  many  foever,  may  by  fome 
Compendium  be  obtained ;  hence  Compendious  Approaches  ( if  after  Fkn 
Cemlen  there  be  any  need  of  them^  may  be  deduc'd,  if  one  would  in  this  our 
Series  take  out  the  Terms  aflfefted  with  the  Sign  - ,  by  adding  the  two 

next  into  one,  +       —  —  >  and  ^ —  — ,  and  4 ,    and   + 

I         ?  5        7  9         " 

•5 L.  and  4 — 9  and  fo  onward*  he  will  have  a  new  Series 

15         15  17        ^9   , 

2  I  '        I  z 

for  the  Ms^itude  of  the  Circle,  namely—)  that  is ^'^~7    ^^^ 

•c  i L)  a.  _i_  (that  B -^ ^(c^.    Wherefore 

5        7         99  9        " 

I 

The  Square  infcribed  being  — 

The  Ana  of  the  Circle  (hall  be  — +  -y  +  -^  +-~-  +  -^-j  &^^ 

But  the  Numbers  5,  55,  99,  195,  523,  &c.  by  skippuig  are  taken  out  o^ 
the  Series  of  Square  Numbere,  4, 9,  i(J,  25,  &c.  diminirtied  by  an  Unite, 
and  fo  made  the  Series  5,8,  1 5>  24,  &c.  out  of  the  Members  of  which  Se- 
ries every  fourth  after  the  firft,  is  a  Number  of  this  our  Series.     But  I  have 

.1         I 

found  (which  is  worth  nothing^  the  Summ  of  this  infimte  Series  r"  +  'g* 

4.  l^jL.  ^c.  to  be  — .    Nay,  and  by  culling  out  by  fmgle  skipping,  as 
VoL  L  D  3  ^ 


C  >8) 


I 


tf  this  again  another  PxogieQion  be  culled  out  by  fingle  Skipping,  as 
\ -V  —  ^  &c*  thcSumm  of  that  infinite  SeiiesfhaD  be  theScmicii^ 

cky  the  Square  of  the  Diameter  being  i.  Now  becaufe  by  the  £une  Means 
the  Arithmetical  Qpadnttuie  of  the  Ififerh^  is  obtain'd>  I  thought  it  not 
amifi  to  reprefent  to  View  the  whok  narmony. 

1^3456780  10        II         lA        13         14         IJ        16        17  l9  19        XO     &€, 

I  4  9  i^  3,f  36  49  64  81  100  lit  144  169  196  %xf    %s6    aSo  304  361  400  &e. 
•  3  8  ij  24  35"  48  63  80  99  ixo  143  168  195*  114  ajf  288  313  3^0  399  &u 

11111       II      ii        I         I       I        I        I         I        I        I         ^        I       JL.      ^      7 

110     143    168     i9f    224  ZfS    288    323     360    399  *~     *^ 

'  '  '  '  I       ^       —       a 

143  lyj  2/y  323  399  4 


a    ^M^     ^aa      ^^         ■               ^1^         ^^      vat 

i     8     15-    24    3f     4tf    63 
'   1         '/     '     3/      "63 

»         1           I 

80    99 

I 

»     '      ^    '      4?     ' 

86 

IIP  168  224  2b8  300 

"•  •  •  •        M*  •  •  •  waaM  •  «  •  _  •  •  ©If. 


4 

;?     CO 


I 


:z    a> 


•  48  I20  224  '  360 

the  Circk  A B CD  ,  whofe  Infcribed  Square  is  \J 

the  Hyperbola  CBEHC,  whofe  Power  ABCD,  isj  4  * 
11^.  13.  To  the  Afymptotcs  AF,  AE,  at  Fight  An^es  toeach  other,  let  thaefae 
defcribed  the  Curve  Line  of  an  Hyperbola  G  C  H ,  whofe  Vertex  is  C ;  and 
ABCD,  the  Power  or  Square  to  which  every  Re^bngle  made  of  the  Ordi- 
nate, as  E  H,  and  the  intercepted  part  A  E,  is  ahrays  equal.  About  this  Square 
ktaCirck  be  drawn,  and  fct  the  Hyperbola  be  continued  fiom  C  to  H ,  fo 

thatAEbedoubktoAB.  ThenputtingAEtobe  ijABfhallbe -i-  and 
its  Square  ABCD,  fliall  be  -,  and  the  Circk  ^whofe  Power  ABCD  is  infcribed; 

^^  i^'^'lT'^'99^^^'  but  the  Portion  of  the  Hypeifcoh  CBEHC 
fwhofe  Pbwer  infcx^  is.  the  fame ^u«~;  which  reprefpiteiiiel^ 
<iftheRatioofAEtoAB,(brQfatoi;ihalIbe-|-+-^  +-^,  &c. 

O  A.O  120 

T»ag*nttustt       V.  I.  Data  fit  quaBlfcet  CurvaDQ,  cujus  maet&  omak  reftnmturnd 

crJl't  Re.  ^*^  *J"??S^<l*opBA»»  P«-R<^«mDAj  fiveEABfitDiametcr 

natus  trak.     Ku  aha  <ju*lib«,  Tw  €tma  ^  &M  ]me9^  dsjo^  &>t,  me,  yd  qumim  po- 

Slufius.n.  JO.  teftat^,  iEquatiemem  imtcdiantur;  [>uug)  id  rc^. 

Sal^An.  K7J.     'In  J^uatione Analyucai&ilioris  q^Ucationis  cap6,  DA Jiapetuo  dicwur 

J%.  II.     «,  &  B  A,  ;j  E  B  vero  &  ^  qpandtatp  daRB*  Copiboaatih^Vmnm^^ 

Turn  fypponantur  duda  DC  tangms  Curvam b  D,  &  occuJrws  EB, 

produ<a«,  fi  optts  fit,  in  pumao  C;  &  C  A  oeipetuo  quoque  dicatur  4.   Ad 

nvouoxbm  AC,  vd  4,  h«c  erit  Rcguh  Genaalisj 


(19) 

1.  Rqedis  ab  iEquatkme  partibus  in  qviSbmji  vd  v  non  invenicitf;  fbtu*? 
anturab  uno  latere  omnes  in  qu2>us  eft jr,  &  ab  altero  Hhs  in  quibus  habeeui; 
Vy  cum  fuis  fignts  4-  vd  -  •  Hoc  dextninH  illud  ^^iftnun  lacus  facilitatis 
caufit  vocabimus. 

2.  In  kcere  dezoo^  pragfigatur  fingulis  pardbus  Exponens  pocefiads  quam 
in  iUisobdnet  t/;  feuy  quod  idem  eft  in  ilium  ducantur  partes. 

3*  Fiat  idem  in  latere  nniftrp}  praponendo  foil,  unicuique  illius  parti  Ex- 
pooentem  poreflatis  quam  in  iUa  nabet  jr.  Sed  &  hoc  amplius:  unum  t  in, 
ungulis  partibus  vertsrtur  in  4. 

Aio,  i£quatk>nem  fie  rdfbrmacam  modum  oflendere  ducend^  Tangentis  ad 
pun&um  D  datum.  Cum  enim  eo  dato,  pariter  dats  {\mty  Sc  v^  8c  cxtera^ 
quantitatesy  qus  Conibnantibus  escprimuntur,  4  non  poterit  ignorari. 

Si  quid  forte  fit  obfcuritatis  in  R^uia»  aliquot  ExempUs  ilmffa^itur :  Data 

fit  haec iEquatio,  ty  -  /7^=  wj  in  quaE  B  fit^;  BA,jr;  DA,  v;  &' 

qiMBratur  Oy  five  A  C,  talis  ut  jun6b  D  C,  tangat  Curvam  D  Q,in  D.    Ex 

Regula,  nihil  rejiciendMm  efl  ab  hac  iEquatione^  cum  in  fingulis  ejus  partibus 

reperiatur  jr  vel  v.    Ita  quoque  difjx>fita  efl>  ut  ab  uno  latere  fint  oinnes  illius 

pootes  in  quibus j^;  ab  altero» omnes  in  quibus  v.    Singulis  itaque  tantum  prx- 

figendus  efl  Exponens  potefhtis,  quam  in  iUis  habet^  velt^;  in  latere  fini- 

flro  unur  j  vertendum  in  4,  ut  fiat  ^4  —  2 jr  4  =  2  z;  v.    Aio  nunc,  banc 

iEquationem  oflendere  nK)dum  ducendx  Tangentis  ad  pundum  D^    five 

ivv 
4=  ,  =2  AC. 

Sic  fi  (Mita  fiiifTet  iEquatio,  f  ^  +  */  -  J  T  =  w;  eadem  phne  fietet 
cum  priori  iEquatio  pro  Tangente,  abje^lo  icil.  f  f,  ut  R^ula  prsfcribit. 
Sicex2^jf;f  --  j  ^  =  v    fit  ^  b  y  a  -  ^  jy  a=  ^v^y  five  m  =i 

— ,  ^  :Ex**T+X.fT  +t'  =  qVVy    fit^^4+2«.T4  + 

lyja  :=zqvvy8ca  =  f^^j^l  ^^"^^  ^^^  :  Ex  *  ^  +  *  /  ^  -  jr  ^ 
^=^^t^v-V«'t;',   fit5^jrjr4-4jP4=rz^jvv+5*vS   &' 

3*77  ""47 
Vcrum  in  fimilibus  iCquationibus  nuDam  arbitror  accidere  jpofle  difficulta- 

tem.  Aliqua  fonaffh  in  illis  occunit,  quanim  partes  quaedam  confbmt  ex 
piodu&is  T in  v:  Utyvy  yy  Vy  y^vvj  ^c.  Sea  haec  quoque  fevis  efl,  ut 
Exemplis patebit.  Detur  enim jr '':=bvv  -yvv.  Nihil  ab  ilia  rejicien- 
dum  eiit,  cum  in  fingulis  ejus  part3)us  repcriatur  t  vel  v. 

Sed  ut  ex  Keguke  prariTcripto  difponatur,  bis  fumendum  erit;r  vv,  &  fb- 
tuendum  tam  in  latere  dextro,  in  quo  fimt  partes  qux  habent  v,  quam  in  fi- 
niftio,  ^us  pates  habcaty;  quandoquidem  yvvy  xsmy  quam  f  contineat. 
Faciaidum  igitur  crit  t  •  -Yvvy^rzbvv^yvv. ,  Tum  mutata,  ut  prius» 
hac  iEquatione  in  amm  I  J  J  ^  +vv4  =  zhvv  -^  zyvvy  dabitur 
ibvv  ^  zyvv 

\  ^~      377^^*^  D  2  Ita 
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Ita  cnim  mteHigenda  eft  Regula,  ut  nempe  in  latere  Cniftro  non  confidere- 
tur  poteftas  ipfius  v,  ideoque  ipfi/w,  Exponens  vvj  praefigi  non  dcbeat,  fed 
tantum  ipfius  y :  Sicut  contra  ab  alio  latere,  in^f  v  v  confiderari  non  debet  po- 
tefhs  ipnus  r,  fed  v  tantum,  eique  fuus  Exponens  prxponi.  Sic  fi  foret  jr* 
J^  ty  =  icjcfv'  -  jrv'^  faciendum  cffet  /'  -f  ^7  ♦  +  v^y  =" 
zq(pj^    --  jyv  ;    Sc   haberetur  iEquatio  pro  Tangente  5/4  +  4  i^y 

Atque  his  Exemplis  arbitror,  me  omnem^  qu«  dan  poffet,  Cafuum  varie- 

tatem  complexum  efle.    Cxterum  non  erit  fortafle  inutile,  fi  ea  quae  genera- 

tim  expofui,  ad  lineam  aliquem  fingiJarem  applicem*    Data  fit  igitur  Curva 

^  B  D,  cujus  ea  fit  proprietas,  ut  fumpto  in  ilia  quolibet  pundo  D,  fi  jungatur 

V.  M*         g  jj^  ^  erigatur  ad  illam  noimalis  DE,  occurrens  redae  BE  in  E,  refta' 

D  E  fit  femper  aequalis  datae  redae  B  F.  Ut  habeatur  iEquatio  in  tcrminis  Ana- 

lyticis,  fitDA:=zVy  BA=/,  BFvd[DE=7.    Erit  itaq;  EA  =  ~  — 

Et  cum  quadratumDE  acqualc  fitduobusD  A,  AE;  erit  iEquatio^^  = 

\-  vv;    ^^^^^^yy  =^  v^  '\- yyvv;  quae  pro  Tangente  ex  Kegulas 

praefcripto,  fie reformanda  erit,  f  ijyy  -  v  vyy  z=:v^'^yyvv,8ciqqya. 

Quomodo  autem  iEquationes  hujufmodi  ad  iaciliores  terminos  pro  conftniifii- 
one  reduci  debeant,  id  fane  fblertem  Geometram  minime  latebit.  Ut  ecce  in 
hoc  exempb,  quoniam  Kedangulum  B  A  E  fupponitur  aequale  Quadrato  A  D» 
fi  EAdicaturf,  tntvv:=zye,  icv^^nyjce^  8cqq:=ye -^ee.     Itaq;  pro 

illis,  pofito  in  iEquatione  eorum  valore,  fit  4  =  — ^^-^ ^ ,  five 

^t'  n  '  zeey  '\'i  eyy  —  2 eyy' 

4  =  — ^' — ^-^^,  hoc  eft,  at  z=,z  ey  Ac yy^  &  additp e e utrinque 4 ^  -f  ^ ^ 

•=  ^f  4"  2  f  J  4-J'7«    Erant  itaque  tresf,  f  +  r,  f  -V  ^  five  E  A>  EB» 
E  C,  in  cominua  anabgia,  &  ^cillima  evadet  conuruAio. 

Caeterum  quoniam  hadenus  fuppofuille  videmur,  Tangentem  verfiis  partes. 
B  ducendum  effe,  cum  tamen  ex  datis  acciderepoifit,  ut  velparallek  nc  ipfi 
A  B ;  vel  etiam  ducenda  ad  partes  contrarias ;  denniendumnunc  fuperefti  quo« 
modo  haec  cafuum  diverlitas  in  iEquationibus  diftinmxatun  ftda  igitur  Fia<* 
dione  pro  4,  ut  in  Exemplis  fupra  addudis,  confidcrandae  funt  partes  tarn 
Numeratoris  quam  Denomin^toris,  &  earum  Signa. 

1.  Nam  fi  in  utroque,  partes  vel  habeant  omnes  Signum  +,.  vel  ialtem 
.    AfErmatae  praevaleant  Negatis,  ducenda  erit  Tangens  verius  B. 

2.  Si  Amrmatae  praevdeant  Negatis  in  Numeratore,  fed  aequales  fint  inDe- 
nominatore,  reda  per  D  duda  parallek  ABj  taoget  Curvam  in  D:  hoc 
enim  in  cafu,  4  eft  inJSnitas  longitudinis. 

J.  Si 
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5 .  Si  tarn  in  Denoimnatore,  quam  Numeratore,  partes  AflEinnatx  mixiores 
flint  N^tis ;  mutatis  omnibus  Signis,  ducenda  erit  rurfus  Tangens  verfus  B  : 
hie  enim  Cafus  cum  primo  in  idem  recidit. 

4.  Si  in  Denominatore  pracvaleant,  in  Numeratore  minores  fintj  vel  con* 
tra ;  mutatis  Signis  iJlius  in  quo  funt  minores,  duccnda  erit  Tangens  verfus 
partes  contrarias,  h.  e.  A  C,  fumenda  erit  verfus  E.  .  . 

5.  Ac  tandem  fi  in  Numeratore  partes  Affirmatas  (int  a?quales  Negatis^  quo- 
modocunque  fe  habeant  in  Denominatore^  4  abibit  in  nihilum   Itaque  vel  ip(a 
AD  erit  Tangens,  vel  ipla  E  A,  aut  ei  Parallela ;  quod  ex  datis  ficile  dig- 
nofcitur.    Honim  autem  Cafuum  Varietas  explicari  poteft  pcr-£quationes  ad.         • 
Circulum. 

Sk  enim  Semicirculus,  cujus  Diameter  E  B,  &  in  eo  pundum  D  datum,  ex;    Ftg.  u^ 
quo  cadat  Normalis  D  A  =  v.     Sit  B  A  =  jf,    B  E  =  ^ ;  erit  ^Equatio  by 

-j^  =  Vt%  &  duffa  Tangente  DQ  erit  AC,  five  4  r--- — .    Nunc 

fi^inajor{iti^,  duceoda  ^ft  Taiu^ans  verfus  B ;  fi  aequalis>  fit  Parallela  £  B; . 
fin  autem  minor>  ducenda  eft  vmus  E ;  nin.  i,  2>  &  4.  diximus. 

Decur  rurfus   alius  Semicirculus  inverfus,   cujus  pun&a  reftrri  intelli-     f^  x?*^ 
gantur  ad  re&am  Diametro  parallelam,  &  eidem  asqu^em,  ut  in  Schemate^ 
Denominatis,  ut  prius>  partibus,  &  N  B  =  ^  fit  iEquario  hj  ^yyz=,  dd  ' 

2  w  —  2  dv 
4-  vv  -^  %  dv.    Igitur  AC,  five  a  =   --  ^  —  - — .    Cum  vcro  Ex-- 

emplo  fiippofucrimus  v  femper  efle  minorem  di  fi  ^  fit  major  2^,  ducenda 
erit  Tangens  verfus  £ ;  fi  xqualis^  erit  parallela;  fin  minor,  mutatis  omni- 
bus Signis,  ducenda  erit  verfus  B;  ut «-  4,  5^  &  5.  Nulla  autem  ducenda 
eflet  Tangensy  feu  Tangens  fbret  ipfa  E  B,  fi  fuppofuiflemus  N  B  aequalem 
Semidiametro,  five  2  ^  =  hi  ut «.  5. . 

Sit  tandem  alius  Semicirculus,  cujus  Diameter  NB  normalis  fit  ad  Redam .    ^^«  x^  • 
B  E,  ad  quam  ejus  punda  rcferri  intelligantur*    N  B  dicatur,  b^  &  alias  partes 

b  V  —  ivv^, 
denominentur  ut  fupra;  fiet  uEquatio^j  =  b^  -^  vv;  8ca.= — 

Jam  fi  b  fit  msqor  2  v^  Tangens  ducenda  erit  verfi»  B  j  fi -minor,  verfus  E^ ; 
fi,  au tern  aequalis,  ^  D  A  erit  Tangens ;  ut  n •  1 , 4,  &  5  • 

£t  liaec  eft,  ni  nUots  Cafuum  omnium  Varietas,  qux  ex'jEquationum  con*  ^ 
fideratione  deprehendi.poteft. 

z.  (!•)  Differenria  ihiarum  dignitatum  ejufdcm  gradiis  applicata  ad  diffe-  ^'  Lemmata, 
rentiam  laterum,  dat  partes  imgulares  gradus  mftnorisex.bmomio  laterum;  ut  ^dingMetbid  u- 

(2.)  Tot  funt  partes  firigulares  ex  binomio  in  gradu  quolibet>  quotunita-  y«»#,  Aa*i4n>^ 
tes  habet  Exponens  dignitatis  immediate  fuperioris;  tres  nimirumJnQ^adFato,A 
quatuor  iaCubo, .  ^O    Et  hoc  vulgo  notum.^,  ; 
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C ; )  Si  qmntitas  eadem  ^plicetur  ad  duas  alias*  quanim  ratio  data  Qu 
Qiiotientes  emnt  reciproce  in  eadem  latione  data. 

His  Lemmatibus  Methodus  mea  facik  demonftratuTs  cum  eo  ordine  difpo« 
(ita  iinty  qui  ad  iOam  quad  manu  ducit. 

the  TeAudo  VI.  I.  ty£NIGA£A  Ge&metrkmf^  De  rnhv  Off^  Teftmbw  QmadrMU 
SSSs  Himffiuericdy  s  D.  Pio  Lifd  Pufilk)  Geamctra  fropofaum. 

^wvl*^  V/V.  I"^  Venerabilia  Eruditae  olim  Graeciae  Monumeiita  extat  adhuc,  peipetuo 
n.  19^.  ^  5S4.  equidem  duraturum>TcmpIum  Auguftiflimum  Ichnographia  Circu]an>  j&m^ 
JaxL  An.  usi.  Qeometrk  dicatum,    quod,    i    Teftudine    intus   peiroSte    Hcmifphasrica* 

operitur  :  fed  in  hao  Feneftrarum  quatuor  aequaks  Areas  (circum,  &  fupra 
Bafin  Hemifphaeras  ipiius  difpofitanun)  tali  ConfigU!  atione*  Amplitudinet 
tantaque  Induftria*  ac  Ingenii  acumine  funt  extruft^,  ut,  his  detra&is,  fu- 
perftes  Curva  Teftudinis  Superficies,  pretiofo  Opeit  Mufivo  ornata,  Tctia^ 
gonifmi  vere  Geometrici  eft  capox. 

Qjiaeritur  modo.  Quae  fit.  Qua  Methodo,  Quavc  Arte*  Pars  ilia  Heroi- 
fphasricas  Superficiei  Cuxvs  Qpaidrabilis,  Tenfi  ad  inftar  Carbafi>  vel  Turgidi 
Veli'Natttici,  ab  Archite&o  iUo  Geometra  fiierit  afTecutai  &  cui  demum  Pla* 
no  Geometrici  Qiudrabili  fit  aeqnalis? 

UvdbyJk.  1.  Accepi,  V.  C.  nudius  teitius  (nodu  decubiturus)  Litcras  tuas  quibus 
^*g '^  **''•     keri  non  vacabai,  alias  occupato,  refpondere,  eiique  indufam  Ghartulam,  Ty- 

pis  impre(Iam>  quam  ais  Florentia  te  accq>iile  mihi  mitteodam.  • 

Continet  ca  Chartula  iEnigma  Geometricum,  quod  (verborum  involucris 
excmptun?)  hoc  innuere  judico  Problema  j  Ab  Hemifphaerii  cui-va  Superficie, 
S^menta  quatuor  inter  fe  asqualia  fie  amputare»  ut  reliquum  fit  Tetragonii^ 
mi  capox* 

Simulque  videtur  innuere,  in  veteris  Grasciae  MonumenOis  etiamnum  extare 
quidpiam  quo  illud  fiat. 

Hoc  efie  eftimo  Hippocratis  Chii  Qpadraturam  Lunulas. 

Qiiippe  cum  Archimedes  demonftravit,  Curvam  Henufehanii  Siq)erficiem 
squalcm  duobus  Circulis  ejufdem  Sphame  maximis,  (id  eit  quatuor  Scmicir* 
cuHs;)  docuitque  Hippociat»  Cbus  Lunukm  quodrare  qtf^^  Sifingu- 
lis  Hemiiphanrici  hujuke  Edmicis  Quacbandbus  tantandem  eximacur,  quanto 
deficit  ^  Semicircttlo  ea  Lunula,  Rdiquum  asquabinir  Qjiadrato,  quod  Cir- 
cub  Sphasras  maximo  (cui  hie  infiftit  Fornix  Hemi(phsricus)  Infcribacur. 

Si  tamen  praster  ^nigmaticam  Problematis  Involutionem,  fubfit  aliquid 
(de  Templo)  Hiftoricum;  putaverim  ^  S.  Sophias  (quod  e&  Conflantinb- 
poU)  Templum  hie  infinuatiim* 

SCHOLIVM]  Per  Hip{3Mratis  Chii  QuadratoramLonular  (primo 
Phyficorum  Ariftotdis  &  Simpficii  in  eum  locum  Commentariis,  indicatam,) 
**•  ^^  Si  Semicirculo  A  B  D^  in  duos  Quadrantes  A  C  D,  BCD  divifo,  aptetur 
AD  Sttbtttifr Quadrantalis  Arcus,  Radio  C  E  bifeda.  in  H :  &  Centro  H  fcri- 
batur  Semicirculus  A  D  F :  Erit  (propter  Quadratum  Redas  'A  D  Subduplum 
C^liadrati V Redas  AB)  Semicirculus  ADF  Subduplus  Semicirculi  ABD; 

adeoque 
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adeoque  Q^adranti  ACD  squalis.  £t  (deaq>co  ucruxpic aMnmuniS^ 
AD£)  rdidua  Lunuh  AEDF  refiduo  Triangulo  ADC xqualis.  TaIdC» 
que  quacuor  Lunube*  talibus  quatuor  TrianguEs;  hoc  eft^  Quadrato  tod 
Circuilo  infcripto  A  D  B  G. 

PorrO)  per  Archimedis  demonftratay  acquatur  Sphsrs  Superficiesy  quatuor 
Circulis  in  ea  Sphasra  Maximis ;  Adeoque  Hemifpnasrii  Superficies  Curvat  tSH 
libus  quatuor  Semidrculis;  talifque  Superfidei  Hemiiphasncs  Qjudnuis^  uni 
Semicirculo. 

Circulus  A  D  B  G  efto  jam  Bafis  Hemifphamcae  Superficid  Curvac ;  cujus 
Polus  P,  Axis  C  P>  phno  BaHs jperpendicularisy  ejuiq;  Qjiadrans  unus  DP  A;     J|r«  ao^ 
qui  piano  EPC  per  Axem  ttanfeunte»  bifecetur. 

Ponanturitem  (ob  commodiorem  Calculum)  Circuli  Radius  R>  Diameter 
D  =  2  R>  Periphcria  Py  Expofitus  Arcus  d* 

Poficdque  Quadrantali  Arcu  DBA  =:  4  =  ;  P;  eft  Semicircuhis  ABD 
=  4 R  =  i  R  P:  Triangulum  A  D  C  =  i  R '  =  :  R  D;  reliquumq;, 
Semicirculo  (dempto  hoc  Triangulo)  ,  R  P  *-  R  D ;  cui  asquak  auferen-. 
dum  eft  ex  D  P  A  (Quadrante  Superficid  Hemifphasrics  Curvas^  asquali  Se-* 
micirculo  A B D)  quo  Reiiduum  squetur  Expcmto  Triangulo  ADC. 

Quod  cum  variis  modis  fieri  pofllt;  per  ea  quae  nos  dudum  docuimus. 
Amw  1^59.  (ad  Calcem  Tradatus  de  CjcUde^  turn  edia>  p.  i2z.  inferenda 
ad  §.  68.)  iterumq;  jimto  i6yo.  (in  Tra&atus  Je  Mat$^  Cap-^  V.  Ptoo.  24.) 
de  Figura  Pkna^  aequali  cuivis  in  Superficie  Sf^asrics  Fij^uras>  Circulis  qui*, 
bufvis  (five  Maximis^  five  Minoribus)  tenninatas.    Sic  nat  fimpliciflime; 

Cum  Superficid  Sphasricas  Segmenta»  Paralldis  Planis  Abfciflat  fint  Axis  j^^  ^^ 
Segmentis  proporrionalia  (quod  de  expofita  quadrantalis  Cund  Si^)erficii^  D  P  A 
pariter  valet :)  Si  fumatur»  in  Axe  C  P>  ut  Semicirculus  ^  R  P>.  ad  Semi- 
circulum  dempto  Triaogub  ^RP-^^RD^  hoc  eft,  ut  P  ad  P  -  D;, 
fie  C  P  ad  C Y;  (five,  quod  tantundemeft,  ut P  ad  D;  fie  C  P  ad  P  Y:> 
Planum  per  Y  Z  Bafi  parallelum,  abfcindet  hujus.  Superficiei  Curvas  porrio- 
nem  Polo  adjacentcro,  asqudem  Triangulo  ADC.  Quod  cum  in  reliquis  Su-^ 
poficiei  Curvas  Quadrantibus^  P^iter  nat;  asquahitur  totum  Abfciifiim  (Polch 
adjacens)  toti  Qsiadnao  Bafi  infcripto  i  £t  fie  Tenfiun  ut  (^Kirtuit-  Q'E*  F: 

Yel  fie  brevius^  Eft  Hemifphan-ii  Superfides  Curva;  (utpote  duphus  Cir^ 
culis  Maximis  a^jualis)  :^  R  P;  Qpaaratum  Circuit-  Maximo  infoiptum^ 
=  2  R  R  =  RD  j  liludque  ad  hoe,  utPadD.  Adeoque  ([j^ropterSq^neni- 
ta  Superficid  Paiallelis  Fhnis  aUeii£i>  S^mentis  Axis  proportiooalia)  fumptis^ 
C  P  ad  P  Y,  ut  Pad  D^  erit  turn  txxa  Superficies  :=  R  P,  turn  Porrio  ac£i 
Polum,.  piano  Z  Y  abfcifia,.  ::^  RD>  Qpadrato  B^  ipipipta.   Q^  E.F.. 

Sic  dicatur ;  Proceflumr  hip  efle  ex  praefumpti  Circuli  Qsiadratura>^.autfidone! 
quam  habetCireuiii  Perimeter  ad  Diametrum  t  Id<»nnino  verum  eft*.  Sed  noi^ 
<£  obf icieadum..  C^a  non  poftulat  vCnigmii  propofitum  ut  Hemii^bflsda^ 
Superficiei  Portipnes^abfcilEe,,  (wss  Penei&s  vocat)  fed  ut  Portio  Supo^ftesK 
fi  Tetragonifini.  capax«.  Et  quidon  fi^  utrumqi  poftularet>  poftidaretCicculk 
Qjiacbaturam.  ab&lute  Geometricam :  quod  haberi  non  pofle  iktis  ooiift^t.. 

OjHfidum  quod  fpeftat;  fuper  Baiem  Plaptfiu  extra  Baiem Kfemi^haerii;      l(|.aiK 
pofitamib  &d  ipfi.  Gpotiguansa.  cujus  duo  JUcoa  ia  Apgi^^ 

grooa&a^ 
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protttuf^as  DA>  G  A.Rc^,  Cquo  Fcneftrarum  quas  vocat  utrinque  adja- 
centiura  liber  profpedus  patcat,  non  impcditus)  extruatur  Moles  faris  fir- 
ma;  ita  quidem  ut,  aflurgtnte  Struftura,  promineat  ejus  acies,  angulo  fuffiil- 
^^.  ii-  ta,  Circuli  Arcum  efficiens  qualis  eft  D  Z,  ad  altitudinem  Y  aflurgcns.  Et 
fimiliter  ad  reliquos  Angulo.  D,  B,  G.  Atque  his  demum  Strufturis  ('quail 
totidem  Columnis)  ad  earn  Altitudinem  proveftis,  imponatur  Teftudo,  fie 
incus  excavata>  ut  poffit  HemilphaericaB  Superficies;  Adeoque  totum  opus  im- 
peratum  abfolvitur. 

Aliter.  Idem  fiet  fi,  pro  Quadrato  Bafi  infcripto,  exponatur  Qiiadratum 
quodvis  QP^,  ('quod  minus  fit  quam  Hemifphaerica  Superficies  curva).  Quippe' 
fi  fumatur,  ut  R  P  (^Hcmifpnaerica  Superficies  curva^  ad  Q^Q^Cexpofitum 
Quadratum*  fie)  C  P  (Axis  Hemifpha^rii)  ad  P  Y  (Axis  Portioncm  Polo  adja- 
centem :  Planum  ZY  (Bafi  parallelum^  abfcindet  portionem  Supeificiei 
Sph«ricae  Ten-agonifmi  capacem :  Utpote  xqiialcm  expofito  Quadrato  QQ. 

Idem  fie  aliter  abfolvi  poteft :  fed  majore  lolicitudine. 
Ttg,  n.  Cum  fit  (ut  jam  oftenium  eft)  Hemilphawicx  Superficiei  curv^  Quadrans 

D  P  A  aqualis  Scmicirculo  A  B  D ;  ejufque  Scgmenta  Planis  Bafi  parallelis 
abfciflaj  Segmentis  Axis  proportionalia :  Sumatur  in  DP  Quadrarirali  arcu, 
areus  P  Q,  graduum  60 ;  (quod  mihi  Cafwelius  fuggerir)  Polo  P  defcri- 
ptus  Circulus  QT  S  bifecabit  Axem  (propter  Sinum  Verfum  grad.  (Jo  = 
^  R :)  adeoque  Quadrantem  Hemifphaericx  Soperficiei  curvar  D  P  A  dirimet ' 
in  duo  S^menta  inter  fe  aequalia.  Quorum  aJtcrum,  DQTS  A  Quadrili- 
neum,  acquat  Quadrantem  circularem  BCD;  reliquumq;  Trilineum  PQTS 
aequat  Quadrantem  A  CD.  Unde  fi  porrb  auferatur  QRST  Bilineum, 
;aequale  fegmento  Circuli  ADE:  reliquum  Trilineum  PQJR.S,  aequabit 
ADC  Triangulum.  Taliaq;  quatuor,  in  quatuor  Quadrantibus  Hemi{ph3e- 
rii)  aequabunt  Quadratum  Bafi  inferiptum.  Habebitur  autem  illud  ^ilineum  ' 
per  ea  quae  nos  dudum  docuimus  loeis  mode  citatis* 

Idem  univer^ilius  fie  fiet. 

Sumpto  Q^ubivis  in  Arcu  -D  Z,  (ne  major  fit  D  Q^quam  D  Z ;)  &  quanto 
deficit  Quadrilineum  D QT SK  ^  toto  auftrendo,  tantundem fuppleat  Bili- 
neum  QR  S  T :  Reliquum  aequabit  ADC  Triangulum. 

£t  quidem,  fi  fumatur  Q^in  D  (quo  evanefcat  Quadrilineum)  fumendum 
erit  Bilineum  aequale  toti  auferendo.  Sin  fumatur  Q^in  Z  (ut  Bilineo  non  fit 
opus)  aequabitur  Quadrilineum  toti  auferendo. 

Eademque  Mfmia  (At  Quadrilineo  &  Bilineo  qua?  fimul  compleant  totum 
auferendum)  j^u-itn*  accomixKxlanda  erunt  (mutatis  mutandis)  11,  pro  Qua-  ' 
drato  Bafi  infcripto,  fubftituatur  QQ  Quadratum  quodvis ;  quod  tota  Su- 
perficie  curva  Hemifphaerica  non  fit  majus* 

Pofiquam  haec  fcripta  fuerant,  erantque  fub  prelo,  refcivi  tandem  huie  ei- 
dem  Problemati  reQ)onium  dedifle  CL  V.  D.  Leibnitz,  illudque  in  Adis  Lip- 
ficis  comparere  pro  Menfe  Junio,  itfji.  Quod  fecit  ut  Prelum  fufflaminan- 
dum  cuniverim  per  aliquot  feptimanas  donee  illud  confpieerem ;  quod  asgre 
tandem  obtinui.  Videoaue  CI.  Virum  juxta  mecum  (entire,  non  efle  Pro- 
l>kma  Decermioatuin*  fed  mille  modjs  jfnedum  infinitis^  folubile. 

;•  iEnigmads 
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;•  .£fi^iiittis  hujus  Atttfatx' Probkntttis  tandem  Cboftruftiofiem  ingcnkife  ^!*;^^j^^^ 
idixiodum  &  cacpedite  (fedk  m  Tradara  It^  i^  iv 

^fiMMi  MMMMP,  ad  Serenif.  EtrmrU  Prindpeni)  ubi  &  Nomen  fuum  profiteri  §•  Gregorf. 
digoaas  eft,  nempei  v:  Vi  tifiwm  Gskii  Difebmloy  cum  antea  difponcis  hii!%!  isU- 
horum  verbonmi  at  in  Anagrammate  dcmentiS)  fub  fifto  nomine  D«  PioIJ/ci 
Pt^  GmmetTM  teftus  latuifler. 

iEniflna  venun  in  fequens  Ptr)blema  ab  Authore  converdtur ;  iSi^  JHimi' 
jUtfrtf  ptftrfkkmy  i^fignare  fonkmm  dm9  quadrmo  ^upuikm :  Qjiod  (ic  con* 
tfaroit. 

Sphacra  cu)us  Axis  xqualis  hteri  daci  Quadrad  exponatur  per  Circulum  lig*  »t. 
A  C  B  D  in  prapofita  Sphsra  veiticalem>  cujus  Diameter  Horizomalis  eft 
A  B,  centrum  £•  Perforetm  Sphana  duobus  Cylindris  redis  quorum  com- 
munes Se&iones  cum  piano  ACBD  funt  Circuli  BLEG,  AHEI^  dia- 
mecris  £  B)  £  A  defcnpri.  Dico  fadum ;  hoc  eft  k  quolibet  Hemifphaerio 
V.  g.  fuperiori  AC B  suJatas  efie  per  Cylindro$  peiibrantes  quatuor  Figuras 
bilineares,  dnas  fdl.  in  parte  antica  &  duas  in  pouica  asquales  fimiles  &  hmi^ 
liter  poHtaS)  ita  ut  reiufaia  ruperflcies.Hemirphxrica  fit  xqualis  Quadrato  reds 
A  B.  Et  quoniam  Hemifphaeiica  Superficies,  demptis  (patiis  quatuor  Bilinea- 
•  ribus  prasdi^is,  refert  Velum  vento  Infhtum  &  Tenfum^  Teuudinemve  He- 
mi^xricam  qtu^or  Feneflris  interruptam>  qux  Circukri  bafi  A  £  B  impo- 
fita,  ipjQadpunfb,  A,  £,  £»  B>  inmdtur>  banc  pro  jure  fuo  appeSac7^4H 
Anem  Filifrrmem  Fkrtmkulm  OwidnAilem. 

Audor  deinceps  in  memorato  Tradatu  plurima  ad  Praxin  attinentia  pro- 
fort,  ut  ope  Tomi  &  Terebear  Cylindricae  tam  hujus  quam  reliquamm  quin- 
que  Teftudinum  fiant  exemplaria ;  Atque  in  banc  rem  alia  quaedam  Proble-^ 
mata  fubiifia  conftruit  quorum  omnium  demonftrationes  ab  Audore  conTulto 
QmifTaB  facillame  ex  nunc  proferendis  confequentun 

Quod  quatuor  Feneftrae  in  Hemifph«rio,  ut  diftum  eft,  extrudae  fint  Figu- 
re asquales  fimiles  &  fimiliter  pofit«>  fatis  liquet,  reliquum  eft.  ut  oftendamus 
rdiquam  fuperficiem   Heniiiphxricam  Tetiagonifini  vere  Geometrici  efle 
.  capacem. 

Ad  planum  C  A  D  B,  in  pundo  E,  erigi  intelligatur  Normalisreda«quaHs 
E  A,  &  /iipcr  Periphcriam  ACBD  fuperficies  Cylindrica  reda  ejufdem  Al- 
titudinis.  Vulgo  notum  eft  portionem  Superficiei  SphaericaB  inter  quaelibet 
duo  plana  Circulo  A  B  C  D  Parallda  comprehenfim,  aequalem  cffe  portion! 
Superficiei  Cylindrical  inter  eadem  phna^;  &  horum  Annulorum  fimiles  porti- 
ones  rd(eda$  a  planis  in  ereda  ex  £,  Normali  fe  mutuo  inter  (ecantibus  eile 
etiam  a^quales.  Si  jam  ducendo  innumera  plana  Bafi  ACBD  parallela  dido 
modo  defignari  intelligantur  in  fuperficie  Cylindrica  partes  refpondentibus 
Sphaericis  gequalcs,  quae  d  r^ione  Superficiei  perforatione  ablatae  defignatur 
iili  acquatis  eft.  Quare  paret  refiduam  ^  perforatione  Superficiem  ae;qualem 
efle  refiduas  fiiperficiei  Cylindricae  dempta  ilia  quag  h  Regione  ablatas  per 
dida  innumei^  plana  defignatur.  Ducatur  Diameter  quaslibst  P  M,  fecans 
Peripheriam  A  HE-  utcunque  in  H.  Jungatur  HA,  per  H  ducatur  RT 
normalis  ad  A  B>  &  parallela  ad  C  D  per  £  dudam^   occurrens  Peripheria 
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AC  BD  in  R&T,  &  Peripheric  AIE  in  I.  St^  K T  Diametro  fiat Se» 
roicirculus  cu jus  Poipheri^  occurrant  H  S,  I Q  sud  R.  T  nomuks  S  &  Q. 
Hujus  Semicirculi  Pl^umintelligaturnonnalicerereftiunad  Circulum  ABCD. 
Unde  Peripheria  R  S  (\T  erit  in  Superficie  Hemiiphxrica,  re&aque  H  S 
nunc  ad  Pknum  ACBD  normalise  erit  Akitudo  Supemciei  CvhodncxfcrG^ 
rantis  fupra  Bafeos  pundum  H.  Idemq;  de  quolibet  pundo  foperhciei  Cylindrids 
perforantis  verum  tfiyfiil.  ejusaltitudinem  uique  ad  Supernciem  Sphaerx  fupra 
quodvis  in  Bafi  punfhim  H>  efle  redam  HS,  m  diaum  eftf  genitanh  ied 
H  S  squalis  efV-  H  A  finui  redo  Arcus  M  A,  quoniam  tarn  hasc  quam  ilh 
eft  Media Geometrica  inter PH  &HM,  altera  in  Circulo  MAP, altera  in 
Circulo  Sphaerae  etiam  Maximo  per  punda  M,  S,  &  P,  tnnfeunte* 

Si  in  ereda  in  E  ad  planum  ACBD  noimaii,  ab  £  furoatur  reda  squalis 
H  S  aut  HA,  &  ab  extreme  ejus  pundo  ducantur  n&x  Paralieix  ad  P  M  & 
V  N,  planum  per  illas  extenfum  erit  ad  Planum  ACBD  paralldum,  & 
reds  hx  per  punda  S  &  Q  tranfibunt,  &  produ6be  uique  ad  Superficiem 
Cylindricam  Hemifphanio  circumfcriptam  aofcindent  ex  lateiibas  Cylindri 
*redas  ipfis  H  S  vel  HA  itidem  squales  ;  comprehendentque  Arcus  xquaks 
&  reipondentes  Arcubus  M  N  &  V  P.  Quod  fi  alterum  pbnom  hoic  ad 
minimam  diftantiam   parallelum  (imiliter  dudum   int^igatur,    hxc  diio 

f>er  fupra  oftenfa  defignabunt  in  Superficie  Cylindrica  annuli  portionem  asqua- 
em  portioni  inter  eadem  plana  k  Superficie  Honifphsricapenbratione  abktae. 
Quod  fi  fimilis  Conftrudio  fieri  fupponatur  ad  qiKxllibet  m  Penjpheria  AHE, 
pundum  portioncs  omnes  in  Superficie  Cylindrica  Hemifphxrics  circumfcripta 
dido  mbdogehitx&defignatdsenmt  squalesSuperficiei  Sphsricas  peiibratione 
'  ablatas.  Quare  refidua  Superficies  Hemi^hasrica  squalis  erit  reliqua?  fuperficiei 
Cylindrical  conflatae  ex  redis  omnibus  H  A  ad  refpediva  punda  M,  N,  V,  & 
P  eredis,  feu  figurae  finuum  redorum  Semiperipiieriarum  AC B,  ADB,  hoc  tft, 
per  dudum  ^  Geometriscognita,  quadruple  Qiadrato  iladii  A  £,  five  denique 
-quadrato  Diametri  A  B.  Cumque  dux  integral  Figurae  comprehenfc  a  com- 
muni  fedione  pracdidae  Supemciei  CylindricaB  perfi^rantis  cum  Superficie 
Sphaerica,  asquales  fint  quatuor  femiffibus  earundem,  patet  refidiuim  fiiperfici- 
em  Hemifphaericam  A  C  B,  ablatis  quatuor  fpatiis  Bilinearibus  (\xt  fupra  in 
Conftrudione)  aequalem  effe  quadrato  Diametri  A  B,     O.  £.  D. 

Si  Semiperipheria  A  HE*  ita  infledaturut  congruat  cum  aequali  quadrante 
Peripheriae  ARC;  pundum  H  incident  in  pundum  M  ob  a^qualcs  Arcus 
AH,  AM,  &  HS  akitudo  ad  H  fuperficiei  Cylindricae  fuper  A  HE  infi- 
ftcntis  congruet  cum  aequali  H  A  altitudine  ad  M  Figurae  Smuum  redorum 
fuper  A  M  C  eredae ;  idemque  in  reliquis  pundis  fiet.  Unde  curva  quae  eft 
communis  interfedio  Supemciei  Sphasricas  cum  Superficie  Cylindrica  fuper 
Bafi  A  H  E,  quamvis  non  jaceat  in  eodem  Piano  inflexa,  ut  didum  eft,  con« 
CTuct,  &  proinde  aequalls  eft  curvae  terminanri  figuram  Sinuum  redorum  ; 
hoc  eft  communi  Se6Kbni  Superficiei  Cylindrical  fupra  Quadrantalem  Arcum 
ARC  er^dae  cum  Piano  fecante  Planum  Bafeos  in  reda  B  A  ad  Angulos  fe- 
miredos ;  five  quadranti  curvas  E  lipfeos  cujus  minor  Axis  eft  A  By  major  vero 
poteft  hujus  duplum.  Adeoque  Perimeter  Veli  Quadrabilis  Florentini  ex  hu- 
jufmodi  quatuor  confians  asqualis  eft  Perimetro  did«  EDipf^. 

.  Sed 
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Sed  &:  hoc  amfdiiis  adnmare  non  pigdiits  Superficies  Cyfincbnim  duorum 
perferantiam  intra  Sph^am*  aDquaks  eCfe  Supemdiei  Sphcrs  poft  fetkmk^ 
nan  n^StXf  five  duplid  Veb  Fbrendno^  hoc  eft  dtqno  qiuoraio  Di 
Atque  hoc  Gdnde  patec  quod  Vdum  Fbrentinom  a^quale  fit  Figuris  < 
finuum  refixMTum  Qiiadrands  &  Superficies  perforans  tiidem  etiam  fit  c 
quoniam  ittis  conduit  fi  infle&io  mt  ut  (upnu 

Hoc  tamuin  addain>  Confideradonem  Figuras  Sinoom  leftorum  (c 
dam  partes  in  Qjiadrata  fiicik  mutantur)  mffioere  ad  Demonftration 
rum  omnium  ouae  de  aliis  fbbdis  Tomo  efaboratis  vd  Cylindro  perfbratis,  eo- 
rumque  Supemciebus  ab  Acutiifimo  Geometra  V«  V.  (Vicentio  Vivtani,  m 
(allor)  Digniflimo  Galilsi  Difcipuk)  proferuntur ;  dum  Fabricam  &  Menfii- 
ram  Teftudinum  docet.  Spedadm  Superficies  Teftudinis  Scaphoidis  Roma- 
ox  [nUa  4  Schijb  aUd  Rcmofui]  ex  odo  Figuris  Sinuum  redorum  Arcus  Qua- 
drantalis  conflac,  ac  proinde  Teftudini  Vehformi  Florentinas  asqualis  eft.  Un- 
de  patet  quomodo  ^ualibus  quadratis  iuperimponi  p(^unt  duas  Teftudinesy 
quarum  dcera  eft  uncuque  chu£i9  altera  quatuor  Feneftris  inteiTupta>  utraque 
Quadrad  Bafeos  dupla. 

VII.  I.  Draa^ing  thepeigk  Lmes  E  Ay  mi  EB  (atnktg  the  Arc  AB  m  Gj)  J'^jf^/j^'/'^ 
ondmAGy  d  Perpendicular  E Fy  (which ufiU therefrre  poft  tp  the  Center  C,  tbt  Lunula^  fy 
becanfe  bifiOing  AG  at  Right  Angles;)  the  Right Jined  Triangle  A  F  Ey  is  ^^^'^^^  ^ 
eqttalto  AD  Ey  thefrepofedPcrtim  of  the  Ltmula.  ^^  J^^Wallw^ 

The  Demonftrarion  is  to  this  purpofe  ;  vie  A  D  B  being  a  Quadrantal  ^^f^"^ //*'" 
Arc  ;  the  Angle  AGB  will  be  three  Halves  of  aRjght  Ai^fe;  (and  itscon- 
junA  Angle  EGA,  half  a  Right  Angle)  and  that  Angle  (being  external  to 
the  Triangle  A  G  E,  is  equal  to  the  two  oppofite  Intervals  G  E  A  +  E  A  G. 
Whereof  G  E  A  (becaufe  an  Angle  in  the  Semicircle  A  E  B)  is  a  Right  Angle^ 
and  therefore  EAG  b  half  a  Right  Aisles  (as  arealfoFEG,  andFEA) 
and  the  three  Triangles  A  F  E,  G  F  E  ana  G  E  A,  each  of  them  half  a  Square. 
And  AG  to  AE,  as  ^  2  to  i,  (proportional  to  the  refpedive  Radii  of  the 
two  Circles.)  And  the  like  S^ments  ADG,  AE,  in  their  rcfoedivc  Cir- 
cles (as  the  Squares  of  their  rdpe&ive  Radii)  as  2  to  i  •  And  therefore  the 
Semifegment  A  F  D)  equal  to  the  S^^ent  A  E.  And  confequently  fone  ta- 
king from  the  Triangle  as  much  as  the  other  adds  to  it)  th^  Pcntion  of  the 
Lunula  A  D  E,  equal  to  fhe  Triangle  A  F  E.     O.  £.  D* 

If  the  Point  E  chance  to  be  iA  K  (the  middkof  the  Arc  A  E  B)  there  will 
be  no  Interfcdion  at  G  (the  Points  G,  B,  being  then  coincident,  but  without 
any  Difturbance  to  the  Demonftration) :  If  it  happen  beyond  it,  toward  B ; 
then  G  will  be  on  the  other  fide  ;  and  what  is  here  (aid  of  EG  B,  muft  be 
accommodated  to  E  G  A.  ^     '        ^ 

The  Ground  of  the  whole  Procefs  is  plainly  iWs ; '  The  Angle  ACE,  be- 
ing an  Angle  at  the  Ceftter  of  the  greater  Circle  \  but  at  the  Circumference 
ot  tlie  lefler,  the  Line  CDE  (as  it  paffeth  fitMh  C  A  to  CB)  doth  in  the 
£ime  Proportion,  divide  the  Quadrantal  Arc'ADB,  and  the  Semicircukr 
AEB:  whence  dl  the  reft  doth  naturally  follow.  :  •  ^ 

E  2  2.  If 
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G^rt^iw!     a-ffywcompleatthetwoCinte,  whofe  Aj«  contain  the  Zjibk^ 

».  4IA. '       'f$crates;  the  ^e  is  tnie  as  weU  of  the  Poixits  in  the  odier  Semidrde  A  C  B> 

rt'^'zlf^^  as  of  thofe  in  the  Semicircle  A£ B ;  and  for  the  fime  Reaibns.    As  appears 

in  the  Scheme  annex'd>  wherein  I  have  mark'd  the  Points  in  the  Semicirck 

AC  B,  (correipondent  to  thofe  of  Mr.  Perks  in  AE  B>)  with  the  correfpon* 

dent  fmall  Letters  c^  the  Roman  and  Gml^  Alphabets* 

If  Mr.  Perks  had  made  his  Conftru&ion  univerial  by  making  both  £  A  and 
£  By  meet  widi  the  greater  Circle^  (which  he  might  mve  done  by  protradtng 
thefe  Lines  and  the  greater  Circle  till  they  meet ; )  he  might  have  found  that 
the  Portions  of  the  Spaces  A  •  CM,  B  HC  N,  (fuppofing  MC  N  Parallel  to 
A  B)  are  Qpadrable  as  weUas  thofe  of  .HS^p;p0O'4rf/s  Z^^^ 
ing  a  flreight  Line,  the  Portion  AETi  of  Jftppocrstes^s  LmmJa,  is  to  A  t  /  (the 
Correfpondcnt  of  A  t  C  M)  in  diq)licate  Proportion  of  C  §  to  A  •.  For 
£  R  t  (at  R  the  Center  of  the  lefler  Circle)  is  in  this  Cafe,  a  Right  Angle. 

Moreover^  If  you  take  any  Point  t ,  in  the  Semicide  A  C  B,  and  proceed 
according  to  Mr.  Perks's  Confirudion  Univer&liz'd  as  above  £dd ;  you  wiU 
find  on  the  one  fide,  the  Trilineum  A  %  /  (contain'dby  the  Arcs  A  i ,  A  /, 
and  the  ftrekht  Line  t  /)  equal  to  the  Re&ilineal  Triangle  Ate*  And  on 
the  other  fitle,  the  Trilineum  contained  by  the  Arc  B  e  (the  Complement  of 
f  A  to  the  Semicircumference,)  and  the  'Arc  B  d  (the  Complement  of  A  /  to 
the  fourth  Part  of  the  Circun^lerence,)  and  the  (height  Line  •  dy  (that  is  the 
Trilineum  B  H  Ci/diminifhed  by  the  Segment  C  s ;)  to  beequal  to  the  Re- 
ftilineal  Triangle  B  «/  And  that  tho(e  two  Spaces  A  c  /,  and  the  difference 
of  B HCdy  hom the  S^ment C f  (Parts  of  tne LmmU  AC B^ y  A)  taken 
together,  are  equal  to  the  Triangle  ACB,  as  well  as  to  the  two  Spaces 
A£DandB£D,  Psm  of  the LtsmtU,  of  Hqfpocrates. 

So  that  upon  the  whole  it  appears,  that  the  two  Cirdes  (containing  the 
Lmmla  of  Hiffocraes)  being  compleated, .  this  Ltinsda  A  £  B  G  A,  and  the 
other  A  C  Bg  y  A,  make  up  one  Syftenu  and  are  conjugate  Figures. 

For,  drawing  a  ftre^ht  Line  CD£>  or  C  «  A  or  t  C^  at  Pleafure,  thro' 
C  the  Center  of  the  greater  Circle,  and  cutting  thofe  two  Circles,  the  Space 
contained  within  two  Arcs  of  thefe  two  Circles,  and  part  of  the  faid  (height 
Line  (as  A  £  D,  or  A  t  J^,  or  B  H  t  ^)  is  equal  to  tne  redilineal  Triangle 
A  £  F,  or  A  •  f ,  or  B  «=  /i  rc(pedivdy. 

And  it  (b  happens,  that,  if  this  Line  going  out  from  C,  be  on  the  fame 
fide  of  the  Diameter  M  N,  with  the  LitntUa  of  Wffocrmcsi  the  afore£dd  Space 
(which  receives  a  perfed  Qjiadrature)  is  (blitary ;  fuch  as  are  the  Parts  of 
Hsjfocraui%  LmrnU^  and  of  the  two  Spaces  A  i  C  M,  B  H  C  N,  which  thett-^ 
fore  are  Parts  of  the  LmutU  more  nearly  relating  to  one  another). 

But  if  that  Line  going  out  from  C,  be  on  the  other  fide  of  M  N ;  then 
the  Space  which  is  equal  to  the  Redilineal  Triangle,  is  the  difference  of  two 
Mixtilineal  Figures  (the  one  a  Trilineum,  the  other  a  Segment  of  the  teller 
Circle)  as  is  aboveiaid  \  neither  of  which  can  be  (quared  leverally. 

AH  thefe  Particulars  are  plain  from  Mr.  Perki^  Demonffcation  j  which  with 
a  little  Variation  (fuch  as  is  ufual  in  the  different  Cafes  of  the  fame  Theorem/ 
is  applicable  to  them  all  \  tho'  perhaps  he  was  not  aware  of  it*. 

The 
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The  like  was  doDe  twithout  any  Demonfliadon)  1^  M.  TJchinJIkm/iin  the 
y&d  I^k  i6Sjy  to  this  purpofe ;  If  from  any  Point  £»  in  the  Circumference 
of  the  lefTer  Circle,  we  let  fall  on  A  B,  a  Perpendicular  Line  cutting  it  in  I^ 
and  draw  the  Line  CL ;  the  Triangle 'CAL,  is  equal  to  the  Portionof  the 
UamU  A  £  D.  (And  confequently  the  Triangle  C  B  L,  equal  to  the  Portion 
B  £  D.)  Which  I  fhall  demonfteite,  ib  as  the  Dononffaation  may  aUb  reach 
the  Poitions  of  the  conjugate  Space  A  C  B^  7  A» 

For  the  Triangles  ACB,  A£F9  are  like  Triangles,  each  being  the  half 
of  a  Square :  and  therefore  by  ip  EL  6.  the  Triangle  AC  B  is  to  the  Tri- 
angle A  £F,  in  the  duplicate  Prcx)ortion  of  B  A  to  A  £,  that  is,  by8£/.d, 
as  B  A  is  to  AL.  But.  by  i  EL  6j  the  Triangle  AC  B  is  to  the  Triangte 
ACL,  as  B  A  is  to  AL.  Therefore  by  ^EL  5,  the  Triangles  ACL  and 
AEF  are  equal.  But  the  Triangle  AEF  is  (by  Mn  7^^^^ proved  equal 
to  the  Portion  A  E  D.  And  therdore  the  Portion  A  E  D  is  ^  equal  to  t^e 
Triangle  ACL. 

3.  On  the  Center  B,  Mr.  C^^iif  draws  by  A>  a  third  Circle,  which  forms  ^^''-  CafwcU 
another  Ltmtda  than  th^t  of  Hipvocrates :  and  he  doth  (very  dextetoufly)    "^"^*^' 
fquare  the  Portions  of  this  Umma.    And  doth  thereby  let  us  in,  to  a  new 

Syftem,  which  may  be  purfued  in  like  manner^  as  Dr.  Grcgarj  hath  done  that 
of  H^focmtfs. 

4.  M.  TjchtnfhMfcy  letting  faD,  from  E,  (bn  A  B)  a  Ptipendicular  E  L,  .f^  ^-  Wallk 
determines  the  Angle  ALC,  equal  to  the  Portion  A  DE»    Which  being       Hg.  z,^ 
admitted,  we  may  thus  divide  the  LttnuU  in  any  given  Proportion ;  if  we  di- 
vide A  B,  at  L,  in  fiich  given  Proportion  ;  CL  will,  in  the  fame  Propor- 
tion (becaufe  of  the  common  Altitude)  divide  the  Triangle  A  C  B  (which  is 

equal  to  the  whole  Utnula.)  And  L  E  (erefted  at  Right  Angles  on  A  L  B) 
will  determine  the  Point  £ ;  from  whence  if  we  draw  to  C,  the  fbreight 
Line  E  C,  this  will,  at  DE,  divide  the  LftrnJa  in  the  fame  Proportion. 

Mr,  Perkiy  on  E  D  C,  drawing  the  Perpendicular  A  F,  determines  the  Se-       Ttg.  t^ 
miquadrate  A  F  E,  equal  to  the  propoied  Portion  A  D  E.     Which  Semiqua- 
drate,  is  a  like  Figure,  and  alike  fituate  to  A  E,  as  is  A  C  B  to  A  B. 

And  therefore  (becaufe  like  Figures  are  in  duplicate  Proportion  of  their  re* 
fpcdive  fides)  if  we  (o  infcribe  A  E,  as  that  the  Square  of  A  E  be  to  the 
Square  of  A  B  in  fiich  given  Proportion,  the  Ltmtda  will  at  D  E  be  fo  di* 
vided  as  is  required.  • 

And  this  will  hold  (if  duly  apply  d,  according  as  the  different  Cafes  may 
require)  tho*  E  be  taken  (in  the  Continuation  of  the  Semicircle)  beyond  A.. 
For,  flill  like  Figures  will  be  in  duplicate  Proportion  of  their  refpedive  fides  'j, 
and  CE=CD-t  D  £•    And  the  fame  is  yet  improveabje  much  further.. 

VIII.  If  upon  B  C  you  take  any  two  Points  D,  E,  and  draw  the  Perpen-  th  nimn^  •# 
dicularsDH,  EM,mcetingB  A  in  I  and  L,  and  cutting  a  Portion  F G M H,  S^tf^;^'; 
of  the  Lttmda ;  the  Solid  generated  by  the  Converfion  of  this  Portion  about  of  Hippocrates 
the  Axis  B  C,  is  equal  to  a  Prifm,  whofe  Bafe  is  I LMH,  and  Height  the  JblSMSi^-^ 
Circumference  of  a  Circle^  whofe  Diameter  is  B  Cj  and  the  Solid  generated  by  N/t^t.  />.  6^ 

the  3^^  ^"  ^7Q« 
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Fig.  17.       the  Semidrck  BK  A9  is  equal  to  a  Prifin  or  Semicylinder,  whoie  Bafe  is  the 
'  Semicircle  B  K  A,  and  Height^  the  Circumference  of  a  Circle  whofe  Diameter 
is  BC. 

Having  bifefted  B  A  in  Ri   and  B  C  in  P,    the  Surface  generated 
by  the  Converfion  of  the  Arc  H  M  about  the  Axis  BC,  is  equal  to 


^  xBPxHM-^BKKDECfuppofingdie Ratio oftheRadiustotheCir* 

r 

cumference  to  be  as  rtoc)  and  the  Surface  generated  by  the  Semicircumfe-- 
rence  B  K  A  is  eaual  to  a  Kedangl^  whofe  Safe  is  the  Summ  of  that  Semi- 
drcumference  ana  Diameter  BA9  and  Height)  the  Circumference  of  a  Circle^ 
whofe  Diameter  is  B  C.  As  for  the  Surface  generated  by  the  Arc  G  F,  'tis 
well  known  that  it  is  equal  to  a  R.e<5bngle9  whofe  Bafe  is  the  Circumference 
of  a  Circle  whofe  Radius  is  B  C>  and  Height  D  E ;  therefore  the  Surface  ge- 
nerated by  the  Converfion  of  the  Portion  M  H  F  Gj  is  known. 
%•  *8.  If  upon  B  A,  you  take  any  two  Points  I,  L,  and  draw  IN)  L  V,  perpen- 

dicular to  it,  cutting  the  Quadrant  in  O  and  T,  and  the  Circumference  in 
N  and  V,  the  Solid  generated  by  the  Converfion  of  the  Portion  O  N  V  T 
about  the  Axis  B  A,  is  ec^ual  to  a  Prifin,  whofe  Bafe  is  I O  T  L,  and  Height 
the  Circumference  of  a  Circle  whofe  Diameter  is  B  A. 

Having  bifeded  B  A  in  R,  and  drawn  CR,  meeting  the  Quadrant  in 
G,  the  Surface  generated'  by  the  Converfion  of  the  Arc  O  T  about  B A, 


is  equal  to-  xCGx  IL-CRx  OT. 
r 
r^g.  17.  Bifeft  DE  in  1,  thro*  the  Center  draw  S  Q^  paraDel  to  BC,   meeting 

the  Circumference  B  K  A  in  S,  B  K  parallel  to  ACin  V,  and  the  Lines  D  H, 
EM,  in  N  and  O ;  the  Solid  generated  by  the  Converfion  of  the  Portion  FGMN 

c ' _  _, 

about  the  Axis  AC,  is-  x  }  MO  3  -  jNH  J+PCx  NOMH+ 


CYxDNOE-fEGi  +7  DF  3,  and  the  Solid  generated  by  the  S^ment 


KBSis- x|VK3+PC  X  BVKS.    Therefore  the  Solid  generated  by 


the  Semicircle  BKA  about  AC  is-  x  PCx  VQ^AK+PCx  BCQ^V 

r 


-  ^  A  C5  +  j VK  3  -VPC  X  BVKS,  which  by  due  Reduftion  will  be 
found  equal  to  the  Solid  generated  by  the  Converfion  of  the  fame  Semicircle 
about  the  Axis  B  C. 
f^  ^  The  Solid  generated  by  the  Portion  O  N  V  T,  about  the  Axis  C  P,  is 

equal  to  -  x  ^LVS-f  IN  S^^l^T  3 +{  POT+CSx  PQ^IL. 

r 

rtg.  %7  From  the  Points  M,  H,  drop  the  two  Perpendiculars  M  Z,   H  W, 

upon  C  A  prolonged,  if  need  be  j  the  Surfiice- generated  by  the  Cojiver- 

fion 


C3'  ) 


fioii  of  the  Arc  HM9  about  the  Axis  C  A  is  equal  to  -  x  PC  x  HM 

r 


-RAx  WZ,whenthePoimZisnexttoC,or-  xPCx  HM+8JVx"WZ, 

r 

when  the  Point  W  is  next  to  it« 

Thofe  that  wiD  think  it  worth  their  whik  to  beftow  fome  little  Pains  to  find 
the  Demonftration  of  this>  may  folve  the  following  ProUem. 

Arrf  two  Gmk  ScSumSy  ieinggrveny  finm^  4  LmmU  by  their  InurfiSimj  md 
a  Right  Line  heirig  given  bj  Pefitim^  iAatet  Tifhiclh  4tf  m  jixih  this 
Lmttla  is  imaginea  to  t$tmy  to  fold  the  Solids  generated  bj  the  Cmverjim 
*/  ^  rf  ift  Parts  J  cm  off  by  Lines  Perfendicular  to  that  Axis^  or  Paral^ 
kl  to  it  J  or  making  rnej  gjeven  Angle  TiMth  ity  asai/o  the  Snrfaces  made  bj 
that  Omvetfim* 

IX.  Suppofe  D  P  V,  to  be  half  of  an  exterior  Epicycloid,  V  B  its  Axis,  ^u  t^sif stint 

V  the  Vertex,  VLB  half  the  generant  Circle,  E  its  Center ;  D  B  the  Bafc,  <f  «  I'o^w  «f  ; 
C  its  Center:  Bifed  die  Arc  of  die  Semicircle  V  B  in  L,  and  on  the  CenterC  Mrf^l'^efl*^ 
thro*  L,  braw  a  Circle  cutting  the  Epicycloid  in  P  :  Then,  I  fiy,  the  Curvili-  N.*ii7,  ^  "?• ,. 

near  Triangle  VLP  wiIlbe=BEf  in^-g-;  that  is,  the  Square  of  the  Se-        '^*^ 

midiameter  of  the  generant  Circle,  will  be  to  the  Curvilinear  Triangle  V  L  P>  . 
as  C  B  the  Semidiameter  of  the  Bafe  to  C  E :  Which  C  E  in  the  Exterior  Epi-  - 
cycloid  is  the  Summ  of  the  Semidiameters  of  the  Bafe  and  Generant,  but  in  , 
the  Interior  Epicycloid  Dfth  'tis  the  difference  of  the  laid  Semidiameters. 

COROL.  L]  In  the  Interior  Epicycloid,  if  CEisf  CB,  the  Epicy-  ^ 
doid  then  d^enerating  into  a  Rient  Line,  the  Qjiadrature  of  the  Triangle  : 
If  tsj  will  be  in  effeft  the  fame  wim  the  Quadrature  of  Hjppocrates  Chins.  . 

CORO  L.  II.]  If  the  Semidiameter  of  the  Bafe  is  fuppofed  infinite,  the  • 
Epicycloid  then  being  the  common  Cycloid,  the  Area  ot  the  faid  Triang;le 
wiO  be  equal  to  the  Square  of  the  Radius  of  the  Generant ;  and  k  it  falls  in  ^ 
with  that  Theorem  wmch  Lalovera  found  and  calls  Mirabile. 

The  general  Propofition  from  whence  I  deduced  the  abovefiid  Quadrature,  , 
is  this ;  viz^  the  S^ments  of  the  generant  Circle  are  to  the  Correfpon-  • 
dent  Segments  of  the  Epicycloid,  as  CB,  to  2  C  E+C  B.  For  Example. 
Suppofe  FmG,  the  Pofirion  of  part  of  tlie  Generant,  when  the  Point  F  of 
the  exterior  Epicycloid,  was  defigncd,  then  the  Segment  VmGn  is  to  the 
*  Segment  DF«G,  as  C  B  to  2  C E  +  C  B.  And  confequently  the  whde 
Epicycloid  to  the  whole  Generant  in  the  fame  Proportion ;  which  is  the  only 
Cafe  demonflrated  by  M.  Jela  Hhre. 

It  fblfows  alfb,  that  in  the  vulgar  Cycloid,  its  S^ments  are  triple"  of  the 
corrcfpondent  Sedors  of  the  Generant,  wliich  was  fSft  fhewn  by  l>T.WaUis. 

A*, Area «-: 
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fiirftr'L^^-  ^^^  Cfcbidis  vei  EfkjdaiMs,  five  Primark,  five  CofttrdSd  vel  Prolatd^ 
n$JmU  CyeUUt  tfi  od  Artom  Grc$U$  Gaieramis  ;  mque  etuan  Ares  fonmm  gemarum 
IhJ^^l^^^  x»  i^dan  Onvis,  ad  Artm  andogwwn  figmeminrHm  Grc$diy  m  fnmma 
Halley,  n!i'iS.  d$tfU  Velockotii  centri  ac  Filockmis  mams  CSrcuUrisy  ad  Vilotitmem  mams 
^  "^-  Grcfdaris. 

^g-  30.  Demanfiratio.']  Defcribatur  Epicyckis  qua^is  Y  P  S  QJV  B,  revolutione  cir-f 

culi  VL B^  fuper  Bafi  circuhri  Y M  N B  ;  ponacur  centrum  circuli  genenui- 
tis  in  ^9  dudaque  c  M  K,  mHilat  circulus  Bad  in  pun&o  M ;  fitque  pundum 
lineans  S.  Jam  divifis  mocibus  transferatur  primum  mom  circulari  pun&um 
S  in  Rf  ut  augeatur  arcus  S  M  particula  indivifibili  R  S  ;  deinde  progredianir 
centrum  c  in  C  ;  hoc  motu>  tradudo  i^mento  R  S  M  in  fitum  QT  N^ 
pundum  Q  tanget  Curvam.  Patet  triangulum  R  S  M  efle  momentum  five 
fluxionem  Areas  foment!  Circuli :  Trapezium  vero QS  M N  efle  Flu<^ionem 
Ares  fpatii  curvilinei  fimulgeniti.  Jam  cum  S  M,  R  M>  Q^M>  non  niC  pundo 
inter  fe  deftrre  inteDigantur,  concipe  Areolam  Q^S  M  N  conftare  ex  tribus 
fedoribus  RMS,  RMQ^  MQN  ;  adeoque  Areolam  RMS,  efle  ad  Are- 
olam QS  M  N,  ut  eft  angulus  R  M  S  ad  fummam  triiim  angulorum  RMS 
+  R  M  Q  +  M  Q.N,  At  anguli  R  M  Q^+  M  Q^N,  acquantur  angulis 
MCN  +  MKN,  five  angub  c:  MC ;  propter lineas  RM,  QN  inviccm 
inclinatis  fubangutoipfi  MKN  aequali  ac  propter  aM;ulLun  MQNipfius 
MCN  dimidium  (]xtEmcL  j.  20.)  Proinde  angulus  RMS  eft  ad  angulos 
R  M  S  +  r  M  C,  hoc  eft  (per  eadem  j.  20.)  arcus  7  R  S,  ad  duos  arcus 
CcH-  -J  RS,  five  RS  ad  2  C^r  +  RS,  ut  areola  RSM  ad  areolam 
QS  M  N  :  five  ut  momentum  fegmenti  circularis  QT  N,  ad  momentum  feg- 
menti  in  Epicycloide  fimul  geniti  QS  Y  M  N.  Cumque  haec  momenta  Tem- 
per fint  in  eadem  ilia  ratione,  ubicunque  aflumpferis  pundum  Q;  conftat 
^  Areas  ipfes  QT  N,  QS  Y  M  N  his  momentis  genita<?,  eandem  habere  con- 

ftantem  rationcm,  nempe  velocitatis  motus  circularis  R  S,  ad  duplam  veloci- 
tatem  centri  addito  motu  circulari,   five  2  C  c  +  R  S.     Sicut  etiam  Aream 
V  BZ  ad  Aream  QVB N,  ac  proinde  femiciixulum  V  L  B  ad  fpatium  Cur-  ' 
vilineam  V  QY  N  B.     Ergo  conftat  propofitio.     Nulla  autem  alia  eft  diffe- 
*  rentia  in  modo  demonftrandi,  fi  Circulus  genitor  fuper  Arcu  Bafis  Concavae 

moveatur,  nifi  quod  angulus  r  M  C,  hoc  in  cafu,  fit  differentia  angulorum 
M  C N,  M K  N.  Si  vero  Bafis  fit  linea  reda,  evanefcente  MKN,  ac  ob 
R  M,  QN  parallelas,  etiam  fiicilior  erit  probatio.  In  omnibus  autem  hujuf 
modi  Curvis  portiones  analogs  portibnibus  illis  quas  in  Cycloide  primaria  per- 
fedac  Quadraturae  capaces  invenit  CL  Wallifmsj  funt  aeque  quadrabiles,  quod 
quidem  facile  confequitur  ex  pmemiffis. 

CentroK,  per  pundum  Q^duc  circularcm  arcum  QZ,  acage  ZB  ab- 
fcindcns  Tegmentum  Z  L  B,  xquale  fegmento  QT  N,  dein  bifeca  fcmicircu- 
lum  V  B  in  L,  ac  per  pundum  L,  centro  etiam  K,  defcribe  arcum  P  L, 
fecantem  Epicycloidem^  in  P,  circulum  Genitorem  in  T,  ac  Chordas  Q  N, 
Z  B  in  ;r  &  X.  Jam  fit  Arcus  V  Z  z=za^  ejufque  finus  =  j,  Radius  Genito- 
xis  =  r,    Radius  vero  Bafis  =  R ;  fitque  arcus  C  E,  five  motus  centri  =  nt, 

Patet 
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1Pattt$ean«mCKEeun  ntioitiem  habere  ad  ^am  X*  N  B,  quam  hafaet 
qoadnnim  ex  KE,  ad  di£ferei»iam  auadnuocum  ex  K  L  &  K  B|  five  ut 
RR-l-  zRr +rr  ad  xRr  +  ifr;  hoc  eft  ut  R  +  r  ad  2  r,  vd  KE  ad 
B  Vj  ac  promde  reaanguhim  B  £  in  CE  fiverw  cquari  fpatio  X»  N  B. 
Spatwm  vero  V  Z  B  aequak  eft  «aang.  ^  <  r  +  -J  *  r ;   adeoque  juaa 

aoflnm  jxopofitionem,  aitutMadxm,  iu  1 4 r  +  f  i  r ad ^J^^I^li-^iT, 

aequale  fpodo  Curvilinco  Q.VZLBNQ.:    Ex  hoc  fubduc  fpatium 

XjFKBssrw,  &«nianebitfpatiuinQ.V 2X^=211-':  Cumquefwm 


ZXL  QjrT  aequemur  inter  fe  IpatHnnQyLTQ^eciain  xquabttur  ipfi 

-^:  Quodes  itaque  4  ad «s  five  motus circubris  ad  progicffivum  Ccntri, 

fiicrit  in  data  ratkme,  dabitui:  etiam  perfeda  Qpadratura  fpatiorum  Curviline- 
orum  QVLTQ^:  Totumque  fparium  VPL,  ad  Quadratum  Radii  BE, 
crit  in  eadem  ladone  mocuum  m  ad  ^  hoc  eft,  in  omnTEpicydoide  prinaria^ 
mrttioneradionimKEadKB,  quaecftipla  I).Ckyi»Y/fiPn^  Spatia 

autem  minora  Q^V  L T Q^cnint  inter  fe  ut  Sinus  arcuum  VZ ;  ac  ipatia 
Trianguhria  QT  P»  eodem  ai^gumento  erunt  ut  Sinus  Vcrfi  arcuum  Q^T  vd 
ZL:  ac  proinde  etiam  quadrantur.  Pari  modo  probabuntur  (jpatia  Pat» 
/L^^  PAT9  (emper  eflead  Radii  BE  quadratum  ("m omnibus  his  Figuris)  in 
praedida  ntione  m^d  a;  eorumque  portiones  / ^ r,  ut  Sinus  Verfr  arcuum 
mterceptorum  f  r.  Refidua  autem  (rnnenta,  ut f  r  T  a>  ^fX  A,  &c.  erunt 
ut  finus  refti  complimentonim  eorunaem  arcuum  f  f. 

Compoiiitur  autem  ratio  velocitatum  m  ad  4,  ex  ratione  radiorum  KE,  BE, 
ac  ratione  an^brum  firaul  aequabiliter  defcriptorum  CKE,  VE  Z :  ac  pro- 
mde data  etiam  iUa  angulorum  ratione»  etiam  Qjiadrabuntur  fpatia  omnia 
Hpicycloidalia  prasdida. 

XI.  !•  Qmtritmr  Otrvd  ejtu  Prafrietmu^  m  dtfo  Segmenta  (lincae  reftae  k  ^  •i'^^i/T 
dato  pundo  per  curvam  didas)  ad  ^pumtc/mijtie  fotimidm  datam  eUvMa  ^fimtd  ^n^illL 
fimnta  faciam  tthiepte  $mam  eaftdcmqtte  fwnmam.    Generalem  (blutionem.  Ana-  N.  214.  t  387* 
ly ffis  eruendam  reUnquimus.  J^"-  ^"-  *^'7- 

2.  ProWcma  (Ci  rede  intellexi^  fie  proponi  poteft*    Quaeritur  Curva  K I L  ^^y^  h  K.  N. 
ea  1^  ut  fit  reda  P  K  L  a  dato  quodam  pundo  P,  ceu  Polo  utcunque  duca-  *^%l'^J* 
tur,  &  eidem  Curvx  in  pundis  duobus  K  &  L  occurrat,  poteftates  duorum 
ejus  i^mentorum  P  K  &  P  L, Jk  dato  illo  pundo  P  ad  occunus  iHos  dudorum      ^ 
fi  fint  aK]ue  altae  (id  eft  vel  quadrata,  vet  cubi  vel  quadrato-quadrata,  6cc.) 
datam  fummam  PKf-+PLjf,  vdP  K****  +  P  L  '■*•  &c.   (in  onmi  re- 
da^  illius  pofitionej  confidant. 

SOLVTIOJ]  Per  datmn  quodvis pundum  A,  ducaturreda  quasvis  in* 
'^nira  pofitione  data  AD B>  rede  mohili  P KL  occurrens  in  D,  &  nominentur 
AD,  X,  &PR,  vdPL,  ^,  fintque  Q&Rquantitatesexquantitatibusqui- 
buiciinque  datis  8c  quantitate  x  quomodocunque  conflantes,  &  relatio  inter 
X  8c  y  definiatur  per  banc  aequationem  Y  Y  +  Q^  Y  -t-  R  =  o.    Et  fi  R 

F  fit 


(34-) 


fit  qiwtkas  d^  He^afliulam  fob  kMmb  PK  &  PL  dabitur.^  Si  Q, 
fit  quantitas  dm,  (mm  (%lB»HWUin  mmm  (fob  figpis  piopnis  coojuntto 
mm)  dabitur.  Si  Q(i- i  R  dat^,  fgiwm  quoAatorum  (P  K  f  +  P^ 
dabitur*  Si  Q'  -  $  Q^R  dau  fit  quantitas,  fiuwna  cubonun  (P  K  "*• 
4-  PL  **)  dabkur.  Si  Q^^  -  4CICLR  +  *  RRdata  fit  quantitas,  fuin- 
tnsi  quadiaw-quadratorum  (PK^^  -V-PLf  f)  dabitur*  Et  fie  deinceps  in 
infinitum.  Efficiatur  itaque  m  R>  C6  0.0.  -  i  Rj  O.'  -  5  OR>  «<^- 
datae  fim  quantitates>  &  Prablema  fcrfvetur-    i2:  £•  '^  u r  •  j 

Ad  eundem  modum  Curv«  invcniii  poffunt  qu«^^7iP*^  abfcindent 
%menta  fijniles  proprietates  habentia.  Sitxquatii  —  -  ■  '^  *  **  -  • 
=  o  J  ubi  Q>  R  &  S,  quantitates  figtiificant  ex 
datis,  &  quantitate  x  utcunquc  conftantes ;  &  Curva  abfcindct  fegmenta 
Et  fi  S  data  fit  quantitas,  contentum  folidum  illonim  trium  dabitur.  Si  Q^lit 
quantitas  datt,  iununa  trium  iUorum  dabitur.  Si  0,0^-  i  R  fit  data  quan- 
titas>  fumma  quadratonim  ex  tribus  illis  dabitur. 

XIL  Habes  hie  Methodum  dc  Figuraram  Curvilincarum  Qyadraturis ;  de 
,„„.  .„  .V.  -V-  o^donmi  a  Rotatione  Phni  genitorum  corumque  fiipcrficierum  dimamanc; 
Iji^TpLtr-T!"  <ie  Reftificationc  Curvarum,  deque  Ccntri  Gravitatis  Olodo.  Priufquam, 
hr  Mr.  Abr.  dc  verum,  ukerius  progrediar,  hoc  te  monitum  vdim  m^  uTinpare  iDa,  qu«  de- 
MonrrcN^i^.  nwnftravit  Chriffimus  Neunpms,  inpa^.  151, 15*  &  M5-  ^'^^  ^^  P^^ 
ftlreh,  Aono   Momentanea  Incrementa  vd  Decrementa  C^titatum  qu«  Ruxu  contuiuo 

otfcunt  vel  decrefcunt>  pracfertim  quod  dignitatis  cujufcunque  A  ,  Momen- 
turn  fit  —  ^lA*" 

m 

n        — -I 
Pono  data  Fluxione  —  4  A  "        viciflim  rcperiri  poteft  Quantitas  Flucns 


Xh9  XJ[b  rflfu' 

:%Unr  im  the  A-  SCMldOIVm 


» 


A'"y  I'^tollendo  a  de  Fluxione,  i"*  Fluxionis  Indicem  Unitate  augendo^  j' 
denique  Fluxionem  dividendo  per  Indicem  fie  Unitate  auftum- 

Curv«  abfciffa  defignabitur  deinceps  per  .v,  ejus  Fhixio  per  Xj  ordinatim 
api^icata  per;',  ejufque  Fluxio  per  jr. 

His  pofitis  ut  ad  Quadratui-as  deveniamus.  I'^aflTumatur  valor  ordinatim 
applicatse  ope  ^Equationis  naturam  Curvx  exprimentis.  i'  MultipUcetur 
hie  vator  per  Fluxionem  abfcifTae ;  redangulum  hinc  onum  erit  Fluxio 
Are«.  5  .  Data  Fluxione  Are«  rqwiatur  qi^amitas  Fluens,  habebitur  Area 
<ju3efita. 

Proponatur  aequatio  ^^  ^  y  cujufvis  Paraboloidos  naiurom  expriiwns, 


m 


valor  ordinatim  appHcata;;  eftx  •,  qui  fi  multiplimur  per  x  Reaangulum 


Tf 


X  *  .V 


(35) 


m 


;r  '^  x  eiit  Fliaio  Aitar^  pmndcque  Artt  qaaefita  em  x  "  "^  ^» 

feu  (pofito Jf  fftOX  ") ^    I  ^  */• 
Ruiiiim  proponaoir Carva  cajus  ^oatio  iiic>jr^-+'it4jrjrsvT/l]b 


•A«4B>i^Pi^M« 


fcilicet  qux  inter Exemph  Gf.  Ovi^iextat  priim)  aflumpto  ;r 

■ 
Fluxk)  Ares  mt  x  x  ^xx^a^i  cum  autem  fob  Radicalitate  invoIvatur> 

fuppooanir^ArAr-V4^s«,  faincxA:  4-442  «%  ideoqiiex;r  =:  ««; 


pofitiique  <»;&&;&  pro  x;c&y^xx4-44,  Fluxb  i  Surdis  liberata  eric 

«'«9  quam  fi  adOrigiiiemfuam[«'iievocaverii&us,i«pofit)cx| 

pro  <>9  habebkur  \xx  '\'  aa  ^  xx  '\'  a  d^ro  Area  qua^fita^ 

Sed  quo  magis  conftec  qiKun  facili  negocio  conficiantnr  hujufhaodi  Q^uk 
dratune,  unum  amplius  Exemplum  profitre  vifiim  eft;  iEquatio  Curvs  talis 

X  ^  X 

fi^;7:^=7S  igiturj=— ^^      ideoque   — i^  eft  Fluxia 


Ares :  fupponatur  ^  a;  4-  ^  =  ^  I^c  a:  =  ^c « -4,  &x  =  i «,«,  itaque 

rT-=rr  =2*'«-24*,aC  pfoifxle  J  %  '  -  24*feu  j  AT- !}  4  ^  +  4 

^  X  -^a 

erit  Areaquaedta. 

Venim  fepc  accidit  ut  quaedam  Curvaei,  qudcs  Circulus^  &  Hyperbola,, 
ejus  nature  fint>  ut  fhiftra  tentaveris  earum  Fluxiones  Surdis  iiiununes  &cere; 
tunc  vakxe  ordinate  in  Seriem  infinitam  conjefto  fingulift[ue  hujus  Seriei 
Terminis  Fluxionem  dbfeiiEe,  ut  ftipra,  multiplicatis^  reperiatuf  fingulorum 
Tenninorum  Q^antitas  Fluent  oriccur  nova  Series  qi»  Qiiadracunm  Curva? 

Methodus  hasc  eadem  &cilitate  ad  Dimenfionem  Solidorum  a  Plant  circum- 
^tttione  geoitorum  accommodatur,  nempe  affunftendo  pro  e6rum  Fluxione* 
produdum  ex  Fluxione  abfciflx  per  Circutum  Bafis;  Ratio  Quadrati  ad  Cir*' 

IK 

ctjlumfibrinfcripcumvocctur     ,ifiquarioGirculocoinpetcnseftjfj)r=^v-^,ry. 


igitur 4 ^ — -eft  Hiixk>  Portionb  Sphaere,  igttur  4  ^ '' — 


^m.     ^f    <^     ^^      V*     ^ 

eft  Portio  ip^  huic  cifcumfcrtptus  CyBndruseft  4 »    ideoqj  Ratio 

Pt>rcionk  Sphsn^  ad  circumfcrfpmm  Cylindi*iim  eftjut  |  ^  -  i  v  ad  <^  — ^at. 

F  2  Ricaificatia; 


r  26) 

Reftificatio  Curvanim  obtincbitui  fi  Hypothcnufe  Trianguli  Rcflanguli 
oijus  btcra  funt  Fluxiones  rf>fcifl«  &  cxdinaw  tanquam  Curvas  Fluxio  con- 
lideretur,  fed  curandum  eft  ut  in  etpreflione  iftius  H)rpothenufe,  alterutra 
Fluxionum  foluiDmodo  fuperfit,  ac  u^  tantum  Indctcrminatanim,  ilia  fidlicet 
cujus  Fluxio  retinetur.  Res  Exemplis  darior  fiet. 
J5f,  31.  Ex  dato finu re&o C B,  arcum  AC  invcnirc,  pofitis  AB  =  x,  CB  =  n 

OA  ==  r;  fit  CE  Fluxio  abfciffx,  ED  Fluxio  ordinatim japplicatae,  CD 

Iluxk)  Arcus  CAj  ex  Ciimli  pro^mte  irx-xx=ijji  unde  i  r  x 


~  XXX  s=  ijfjfi  kfcoque  x=i-li-->  fcdCD^=7/  +  *xss:7/ 

.    •  •    •  •    • 

J, — yiyy^^, —  ^jtj^  j:lz2_=_LrzL/igiturci>  = 


">  fed  — =.==-j=  feftum  eft  ex      — -- —  feu  r  r  -  r  r. 


vary,  proindeq;  i\rr -yyT^ conjiciatur  in  Seriem  mfuutain  cujus  (ingula. 

membra  per  r  7  multiplicentnr^  &  ex  tmoquoque  produdoad  Qpantitatem  Fhi- 
cntem  fiat  retrogreffus,  habebitur  Longitudo  arcus  A  C. 

Non  abfimili  modo  ex  dato  Sinn  Verio  reperietur  idem  arcus  i  Refumatuc 

•  T  X  '^  X  X 

xquatio  fupra  invema  zr  x  ^  z  x-.x  =  %  j  j^y  fit  y  =   — — —  ^  fed. 

*         •  •         •  •        • 

^^           ,    rrxx—  ^rxxx'\■x*xM• 
Cl>t^=xx■]rJy=xx■\^  — = 

•       •  •       •  •     • 

.    rrxx^^rxx-^-x^xx     ^     ,       .,       .,        .        . 
X  X  -^  T  feu  (ommbus  iub  eodem  deno* 

minacore  redudis^   expundilque  iis  quae  (lib  diverfis  fignis  continenturjr 

T  T  X  X  ^  ^ 

•=s X  unde  C  D.  =  """=="">.  ideoque  Longitudo  arcus^ 

.    xrx^xx  ^  zr  X  --  XX  ^  ^ 

A C)  per  eaquae  jam dida fimt facile obtinebitur. 

Fluxio  curvs  facilius  interdum  reperituc  per  comparationem  inter  Trian*-^ 

gula  fimilia  CED»  CBO>  inftitui  enim  poteft  base  proportio  CB  :  C  O  : : 


C E  :  C D,  hoc eft»-  pro Cirado  ^  zrx  -^  xxir:  :  a* : 


IT  A* 


a/  zr  X  --  X  X 

V(;.  a^  Curva  C^doidis  eadem  opera  cc^ofd  potent.  Sit  ALK  lGmicydoiS9  cujus 

circulus  geaitor  ADL.    Amimpto  m  diametro  AL  quovis  pimdo  B)  duo^ 
tur  BI  paralkla  Bafi  LK^,  penpbeiias  circuli  in  pundo  D  occumas;.  coizh^ 

pleatUT 


(37) 


pkatur  redangulum  A E I B,  ducatunluc  FH  eitds  £1  patalk&t  ukmcfit 
infinite  vicina>  BI  produdam  iecans  in  G9  curvamque  A  K in  H;  ponatur 

AL=zJj  AB=:EI=:^  GH=:  x;  Notum  eft  rcftam  BG  die  ubr- 
que  ^reganim  arcus  AD  &  finus  redi  BD*  hinc  manifeftum  eft  Fluxio- 

nem  IG  efle  a^r^tum  Fluxionum  arcus  AD  8c finus  refti  BDc    Poiro 

•  •• 

Fluzio  arcus  A  D  leperta  eft  =       ^, >  Fluxio  aiftem  Sinus  fs&L 

•  •  •        • 

d  X  —  1  X  X  dx  —  xx 

BD  reperietur  =  '^, j  i^itur  IG  =  — =r=^^-=^^   idcbquc: 

z  ^  dx^x  X    ^  •     ^d^-xx 


•    • 


ddxx^ixxx 


■         I 


X     ^  X. 


X  ^  d  d  ^  d  X        X  ^  d  -    —'  ' 

-T^==  =  — ' —  =s  J  '  *    *  *,  proindeque  AI  =  z  </'  x* 

^  dx  --x  X  ^  X  ^         ^\ 

■=:  2  y^  ^JC  =  X  AD. 

Hxc  conclufio  minimo  cum  laboit  deduci  poteft  ex  nota  proprietate  Tan-- 

gentis9  cum  enim  illius  porciuncula  I H  Temper  fit  paraUela  chordae  AD,  fie 

ut  Triangula  IGH>  A B D  fint  fimilia>  unde  AB  :  AD  : :  GH:IH»  hoc? 

fStxi  ^ dxwxx  — S^- ,  igitur  IR'  =     ^        =  «/* 

Sed  nihil  vetat  quo  minus  adhibito  Fluxionis  I  H  auxiIio>  ip^  Cy-^ 

doidis  aream  inveftigeBuis*    Huxio  Ares  A  £  I  eft  redangulum  £  I G 
•           •  ■ 

d  X  x-x^  X  «-«-.—,»-.  / 

=  •   ~- =  x^  dx^xxy  fed  Fluxio  portionis  A  B  D^  non  alia^ 

^/  wk  X  ■•  X  X 

eftabiOa:  Itaque  Area  AEXy^  cotrefpoiidenique  circuUportio  ABD^ionpet. 

fimtxquaks. 

Efto  AB  curva  Pardbolae  cujus  Axis  A  F,  Parameter  4;  Ponatur  AE 

:^  x^  nB=p  AB=:«,  BD=:x,  DC=>  BC  =  ;i  afliimpta    ,]^.  ^ 
xquacione  Panbolse  natunun  conftituenter  vi(klicet  s  x  ^Jjy  fit  4  x  = 

2  r T,  unde  *  =  i^,  fcdBCf  =  BD^  +  CDf,  hoceft«.«.=i 

■     I        '  ■■■-!■  11—  -  .1 

J  iCAIl±J^  vd,  quod  idem  eft,  x,^j  iiLLl±itJ!  \  fi  o^. 


•  ^  -^.    — i — ,  in,  feriem  infiimam  transformetur,.  Curva.  AB  Baud  diflS^^ 
caber  innotefiee^  Iniuperv 


(  38  ) 

7?f.  )5<  Infuper  flaciin  apparecdato  Hyperbolico  fpado  curvam  banc  dan,  &  vicii^ 

•       •  ■ 

fim.    Namf  4*  =:jf  ^ j^  4-;^^  ac  pioinde7  4*  =  fpado  cujus Fhi' 


xio  eftjp  j^ J  ^  +  4  ^^  ^  hujufmodi  fpatium  nihil  aliud  eft  quam  Hyper- 
bola sqmktera  exterior  AB£G»  cujus  femiaxis  A  B  =  *  4,  abfcifla  AE 
^=^yy  ordinatim  applicata  £  G  =  Jr. 

Ad  dimedendam  fiq>erficiem  converfione  curva^  circa  fiium  Axem  defcrip- 
tain>  aiTumi  debet  pro  ejus  Fluxione  CyHndrica  fuperficies  cujus  altitudo  eft 
ip£i  curvs  Fhixio)  cuju^ue  diftantia  ab  Axe  eft  ordinatim  applicata  huic 
Fluxioni  conveniens. 
Tig.  \ 2.  Sit  €x. gr*  hQ  Circuli  Arcus  qui  circa  Axem  A D  revolvendo  fuperficiem 

Sphanicam  generet,  quamque  (fiftietiri  ftatuamus;  DC  arcus  Fluxio  jam  te- 

TX 

perta  eft  — z=-r-r= — ^  banc  fi  muldplicemu^  per  Circumferendam  ad 
*  y/  zrof  -  XX 

Radium  B C  pertinentem,  hoc  eft  —  ^  irx- ArxCpofitarationeCirclimfe- 

c  ' 

rentis  ad  Radium  =  ^)  habetumus  Fluxionem  fuperficiei  Spherics  =  c  x; 

adeoque  fuperficies  v^tStcx* 

Ad  centra  gravitatis  quod  attinet»  rq)erta  Superficiei  Solidive  Fluxione  j 
hacque  du£b  in  fiiam  4  Verdce  diftantkm,  ad  quantitacem  FlueQOem  recur* 
rendum  eft :  qua  divi£i  per  Superficiem  ipfam  Solidamve  ipfum,  prodibit  di- 
ftantia Ceqtri  Gravitatis  a  Vertice. 

Inveniendum  fit  Cditrura  Giavttatis  omnium  Paraboloidum  horum  Fluxio 


m  m 


geperaliter  exprimitur  X '' jr>  hanc  midtiplica.  per  x>  fit  JT  '  x    cujus 


n 


quamitatem  Hucntcm at  ''  **  *  >  divide  perParaboloidos  Arcam,puta 


n        — 


—  X'*         >    prodibtt 


Centrum  Gravitads  in  Fordone  Sphxrs  eodem  modo 


m^-^jmm 


lius  Fluxione  4 mArduaa,  fit  4 >    cujus    quan- 


I  ^.v  ^  —  ^X^  -     .  .   ,  .   .  • 

dtas  Fhiens  4.  ? — '■ —  —^—1    per    Pordonis    Soliditatem    divifa ,     puta 


4 ,  exhibet  \   ,  -  -  -  Xy  feu  7!  .   -^  .v  Difianeiam  Centri 

^  n  {cL-lx  6d-  ^x 

Gravitatis  i  Venice- 

Xill*  i^  Rtop^. 


C  39  ) 


[II.  I.  Prop.  I.  ProbL]  Immiin  rtUtimm  imtr  Ftmdmm  Axm  &  Flwck*  ^t^^q*  ^ 
iwfflp  Ofdbuit€  in  0$nut  CMtfutrUk  soVv  n'  2.11 


I  •«•■[#  -  -  .1 


•  M  »:»jri.i  «H!i 


Sit  Catena  FAD  ab  eztremitatibus  F  &  D  dependent  cujus  punflui 
imum  (feu  Curvs  vertex)  A,  Axis  A  B  ad  horizontem  erefhiS)  eique  appli- 
ca  B  D  horizonti  parallek|.  Invenienda  eft  relario  inter  B  ^9  feu  D  /  & 
^/;  pofito  b pundo ipfi  B  piostHXx>»lc  l^d ad  BDfkeRiD/ad  B A paralkh. 
£x  Mechaaicis  coculat  potentias  tres  in  squilibrio  podtas  eandem  habere  ra- 
cionem  cum  re&is  tribus  ad  ip&um  dire&ionis  paratklisy  vel  in  dato  angulo 
indkiatis,  i  mutuo  occurTu  terminatis ;  adeoque  h  D  ^  exponat  gravitatem  ab- 
folutam  partialis  D^  fut  in  Catena  squaliter  craila  rite  fit^  dl  reprsfenta- 
"^^  gravitatis  partem  earn  <m«  normaliter  in  DWagit,  quatpie  fit  ut  dH  (ob 
tens  fleidlitatem  circa  a  mobilis)  in  fitum  verticalem  le  componere  cona- 
>  Adeoque  fii^d  (five  fluxio  ordinate  B D)  conflam  fit;  graritads aftio 
partes  correfeondeDtes  Catena  D  d  normaliter  exerta  etiam  conflans  erit 
I  ubique  eadem.  Exponatur  hcc  per  Rjedam  m.  Porro  ex  fiipiacitato 
nmate  Mechanico,  D/  five  fluxio axeos  A B>  exponet  vim  fecundum  di- 
IS  ^D  exerendam)  que  priori  cMmi  LiaeaB-  gravis  d^  ad 
(t  in  fitum  verticalem  xquipolleat*  eumque  impedire  poffit* 
nax  vero  vis  oritur  i  linea  gravi  D  A  Secundum  diicftionem  a D  tranente; 
eftque  proinde  Coeteris  manentibus)  lines  D  A  DroDMUooalis.  Eft  igitur  /  d 
fluxio  ordinate  ad  J"  D  fluxionem  abfcilTs)  iicu^Qhftans  reda  4  ad  D  A 
curvam.    Q.  £.  F* 

COROLJ]  Si  reda  T  D  tangat  Catenariam*  &  axi  B  A  prcxhido  o^* 
currat  in  T,  erit  B D  :  B  T  :  :  (dj'iD::)  4 :  DA  Curvam. 

Prop.  II«  Theorem.]  Si  ^d  ferpeMdk$d$tm  AB  i^ntpum  axem,  vertke  Jtf 
defcribatur  hjperhoUdqr^era  AH,  CHJmfimuixis  A  CMp$^  ^;  (^  nd  ift^ 
dem  axem  ef  venicemy  fardnla  Af  cnjks  forameter  atjitalif  ipmdtMf$do  axi 
hjpirhoU,  &  fr^dmatmr  Jemper  hjferhUt  (nrdhata  HBy  doHec  Mfa^mlu  CftnM 
AP:  DiceOtrvamFADy  m  ipt9  pmiSa  F&D  verfammr  (fofkis  BD^  BF 

Vocetur  AB,  5<,  erit  B*  =  a:,  it  BH  =  ^  iax'\'X\  Vnde  ex  Me- 
^dxxb  Fhixionumf  Fluxio  ipfius  BH  (five  mh)  se  — -     '   ■•     i>  rtnfus 


gory,  n*  iji. 


paraboL 


tSk  Fluxio  ipfius  B  P)  ssdvolis  — rz=r«    CXiait 

^  t  ax      ^ 


xax  '•        '•  ^^  '^ 


•  •  »  ■ 

\       m/  ^a^x*  ^yiax^^k^xx^  ■ 

=  ^  npq  \  Pnq)  —  y  ^-^^ \-  .v '  c=  2S--i — ^ — I ,qusduccn- 

xax  «  ' 

da 


(+0) 


— — —        X  4  jy  ^  XX 
do  tarn  Qumentoreaquamdenomiiutoitm  in  a/  z  4  4-  x,  =     =^    , 

Et  cum  HE  fit  ubique  =  AP,  crit  Fluxlo  HF  redae,  hoc  eft  w  A  +  ^/ 

•  •  •         • 

i=  — ' —  '  "  -  .    Scd  hadenus  invema  tfkmhzs  ■■  •    Unde 

i  y^   five  Huxio  ipfius  B  F  ordiiutx  ad  axem  CacenariS)    eft   asqualis 


4X 


.«    £t  igitur  Fluxio  Cuivx  AF  (five  ipEi  F/  s  y/  //q  -f  F/q 

1 


=  '^     - W  a:  *)  =  ^r^^^^>  cuius  fluem  modo  oftenfa  eft 


y^a4Ar+;r%    Ecigitur  AF  s  ^  244:+x'.    Patetque  fluxiooem  orai- 

natae  B  F  five  — —  eflc  ad  *  fluxiooem  ahfcifls  A  B,  ficut  data  4 

ad  Curvam  A  F>  qus  eft  fuperius  inventa  Catenaris  ptoprietas. .  Igitur 
CatenariaB  punda  rede  determiiiantur»  per  prscedentem  conftrudionem. 
Q.  E.  D. 

COROL.  !•]  Ex  Conftrudione  patet  BF  ordinatam  Catenarian  aequari 
Curvas  paiabolics  A  ?»  dempta  B  H  correQxHxlente  ordinata  hyperbolas  con- 
terminatas  AH. 

2.  Ex  demonftratiooe  conftat  Catenariam  Curvam  A F  aequari  BH  corre- 
fi)ondenti  ordinatx  contenninae  Hyperix>]ae  aequilaterae.  Cum  enim  harum 
bnearum  Fluxiones  asquentur  &  fimul  nafcantur  ip&  lineasy  patet  illas  ubique 
efle  asquales.  Unde  data  Catena}  dabitur  A  C  n  ve  4,  quippe  aequalis  (emi- 
axi  Hyperboiae  acquihtera?  cujus  vertex  A,  &  ordinata  aq  abfciiTam  A  B  ca* 
tenas  AD  eft  asqualis. 

3.  Catenariae  omnes  funt  inter  le  fimiles,  cum  ex  fimili  fimilium,  &  fimi- 
liter  pofitarum  figurarum  confinidione  generentur*  Undag  duae  redae  ad  Ho- 
rizontem  fimiHter  inclinatas  per  Catenarum  vertices  dudas  abfcindent  figuras 
fimilis  &  Catenarum  portiones  abfcindentibus  redis  proportionates. 

4*  Si  Catena  QA  D  fufpeiKlatur  k  pundis  Q&  U  inasqualiter  altis^  Curvas 
pars  FAD  eadem  manet>  ac  fi  ex  pundis  aeauialtis  F  &  D  eflet  fdpenia, 
<}UQfiiamiidhil reim utrum pundum  F  affixum iit  vd  non  affixum  ad  plantim 
yerdcale. 

5.  Si  Catenae  vis  trahens  (ecimdum  diredionem»  d  D  exponatur  per  D  ^ 
dividetur*  ut  vi|iko  notum  in  vim  ut  ^  /  fecundum  diredionem  horizontakmy 
&  vim  ut  /  D>  ^tecundum  diredionem  verticalem :  Igitur  vis  in  Catenae  extre- 

mo 


C  +t  ) 

xno  diitde  accedendi  ad  axem,  eft  ad  vim  in  eodem  detcetidendi  fecundum 
|)erpendiciilum;  five  vis  fuftinencis  cars  fecundum  dire&ionem  B  D  agens» 
eft  ad  ejuidem  partem  fecundum  airedionem  D  /  agentem>  ut  femi-axis 
Hyperbolas  conterminas  A  H  ad  D  A,  tongitudinem  Catenas  uique  ad 
verticem  Curvas :  Unde  data  Catena  ratio  base  datur*  £t  in  eadem  Ca* 
tena  nunc  magis  nunc  minus  kxe  fufpenia,  vis  ifta  Horizontalis  eft  ut 
Hyperbobe  conterminas  axis,  cum  D  A  eadem  maneat  fl  extrema  asqui- 
alta  fint.^ 

6.  Catena  m  Piano  verticali,  fed  (itu  inverfo,  figuram  fervat  nee  decidit» 
aSeoque  arcum  feu  fbmicem  £icit  tenuii&mum :  Hoc  eft  Sphaeras  minimaerigi* 
dae  &  lubricx  in  inveria  Curva  Catenaria  difpoHtas,  arcum  conftituunt,  cujus 
nulla  pars  ab  aliis  eztrorfum  vd  introrfum  pix>peUitur ;  fed  manentibus  infimis 
puncffas  immotisy  virtute  fuae  figuras  fuftinetur.  Cum  enim  pundorum  Cur* 
vas  Catenarix  (itus>  partiumque  indinatio  ad  Horizontem  eadem  (it,  five  in 
fitu  FAD)  five  in  fitu  inverfa  dummodo  Curva  fit  in  piano  ad  Hori* 
zontem  redo,  patet  illam  asque  fervare  figuram  immutatam  in  uno  fitu  ac  in 
altero.  £t  e  converib  (bias  Catenarias  (luit  fbmices  five  arcus  l^timi :  Et 
cujufcunque  alterius  figurx  arcus  ideo  fuftinetur,  quod  in  illius  craffitie  qux- 
dam  Catenaria  inclufa  fit :  Neaue,  fi  tenuiffimus  tffetj  partefque  luiberet  lu- 
tnicas  fuftineretur.  Exprscedente  Cbrv/.  5.  colligitur,  quali  vi  arcus  muros 
quibus  infiftit  extra  propellit ;  nempe  hasc  eadem  ^jcum  parte  vis  Catenam 
(uitinentis,  qus  fecundum  diredionem  Horizontat^^rahit.  Quas  enim  in 
Catena  intronum  trahit  vis,  in  arcu  Catens  asquali,  extrorfum  propellit.  Alia 
omnia  de  murorum  quibus  fbmices  imponuntur  firmitate  requifita,  ex  hac 
theoria  Geometrice  determinanturj  qux  in  asdificiorum  extrudione  prscipua 
font. 

7«  Si  loco  gravitatis  alia  quxlibet  vis  fimiliter  agens  in  lineam  flexilem 
vires  fuas  exerat,  eadem  producetur  linea,  v.g.  Si  ventus  squabilis  fuppo- 
natur,  &  feamdum  reoas  datas  pofitione  reds  paraDelas  fpirans>  linea 
vento  inflata  eadem  erit  cum  Catenaria.  Nam  cum  omnia  qus  in  ^vitate 
confideravimus,  in  altera  hac  vi  bbtineant,  patet  eandem  Curvam  produdum 
in. 

Prop.  3.  Theor.]  Si  manente  fr^diSa  HjferboU  AHy  per  A  dncMHr  reSta 

GAL  Axi  AB  mmudisy  &  defiribatw  Carva  KR  eJHS  mttrt^  m  BKJk     *^  57. 
tenia  frofcrtumdis  reEUs  BH&  ACy  &  ad  AC  mlicetfer  reSangtiUtm  Af^ 
a^piale Jpatio  imermifiato  ABKRLA^  erit  FconctirfusreStarmnHB,  VG  ad 
CatenaruPH* 


*  « 


Nam  ex  confbudione  eft  B  K  ^=:.  "^       -t=^>  quare  fluxio  (patii 

^  z  ax  +Ar  *    ^  "^ 

ABKilLAss  (BKiL^KBKx  B*=)  — =^=7=.  Cumque 
Vol  I.  G  BF  = 


c+o 


B  F  =£  Ipatio  jTq 5  &  A  C  detur,  erit  fluxio  ipfius  B  F  =a 

ABKRLA  ^^ 

fluxioni  fpatii  ^  -^ =  "T^^'^T^/     ^^  '^  prxccdentis  Pr^i. 

conftruAione)  fluxio  ordinate  B  F  :=:  =: — :•  Quare  hxc  conftru* 

dio  eodem  redit  cum  conftradione  Prep,  prscedends^  &  confequenter  pun-- 
dam  F  ^  ad  Catenariam.    Q.  E.  D. 

COROL.']  Sicut  in  Pr&f.  pr«ccd.  Catenaria  defcribitur  ex  data  longitu-^ 
dine  Curv«  PmbcXLCx^  ita  m  nac,  illius  defoiptio  pendet  iquadratura  Ipatii 

in  quo  *•*/*=:  a^  -  i4xy\    Nam^  (five  BK)  ^r      -  ^^   .~ 

«/  ?^.        P«>P-  4-  Theor.]  .SJw^Aflw  AG F  fab  QitinmU  AF  &  RsStisFG,  AG  U 

ABy  BF fariiUelis  cfmqrehcnfimh  iUutaU  efi^  reSdfigfih  f$A  femi^4X€  AC^  & 
D  H  ffuervalk  sfflka4nrm$  in  HjfcrM 

m  • 

tk     .  ax  +  -v**^ 

Nam  DH=CBH-BD=,cx  Pr^.  i.hujus. 


y^  2  4Ar  +  J»^* 


ax  XX 


^24Ar   +   Ar*  ^24Ar4-x 

a  X  X  a,  X 

ta  A  C  &  H  D  =    ( ~=   =  a:   >c 


y^    2   4  AT    +    .V  *  y/'     2    4   .V    +.    A?  ' 

//  X  FG  =)  fluxioni  Ipatii  AGF.    Cumque  figurx  hae  fimul  nafcantur, 
fequitur  reftangulum  fub  AC  &  DH  «quan  (patio  AGF.     O.  £.  Z). 

COiJOL.]  Hinc  feauitur,  fpatium  FAD,  fub  Catena  FAD^  &  reda: 
Horiiontali  FD  comprenenfum,  aquari  redangulo  fub  FD  &  B  A,  dempto 
itdhtnjgulo  fub  Hyperbote  AH  axe  altcrutro>  &  D  H  exceflu  redae  BH,- 
vel  Curv2  A  D>  £ipra  ordinatam  B  Di 

^«  3^«         Prop.  5 .  Theon]     Si  ad  reSiam  A  L,   OffUcetur  ReEbmg$dHm  L  E  atpude 

JfotiQ  Hjferboiko  ALHy  erit  E  cenmim  t^qtMrH  Cmrva  Catenaria  AFD.. 

Condpiatur  curva  gravis  F  A  librari  fiiper  axe  G  L.  Ex  Centre  barycis 
conftat  momentum  ^vis  F  A  exponi  per  fuperficiem  Cylindrici  redi  fuper 
F  A  eredi>  &  reiedi  pbno  per  G  L  tranfeunte,  cum  piano  Curvs  angulum 

fem^reduni  faciente.    Et  hvijus  fuperficiei  flusbi  fivcFA.x  FC  aequalis 

cftfluwonifpamALHfiv^ 

asquantur*^ 


C43) 


«qtutntur.  Ac  propterea  (cum  Gmvl  lufcamur)  6iStk  Tvaxt6ctes  Cyfifidrici 
xeSti  asquflUs  eft  Ipacio  Hy perboMco  A  L  H.  Hoc  pioinde  applicatiun  ad.  ip^ 
fum grave  AF»  vdiQi  «quakni  reftan  AL,  &at  hritudinem  A£  squa^ 
km  difiancis  cenm  gravitads  ab  axe  kbiationis  GL.  Unde  Curvs  F  A  Dy 
squalher  ad  utiamque  Azeos  A  B  partem  jacends)  centrcun  squilihrii  eft  £% 
Q.  E.  D. 

COROL.  I.]  Spatia  ABHL,  BAFL  &AGFCmt  Arithmetice 

■ 

proportionalia.    Nam  fluxio  foatii  A  L  H  =  ( — ~ x   x  •==: 

^  ^4ix  -^  x^ 


MX  '\'  X^   %   X  1  ax  '\'  X*  -^  M  X  nc   X 

^  zax  -\-  X*  '^         ^  1  ax  ^  x^ 
ax  X 


^x^xax^x^    - 


==^=;  =)  fluxioni  fpatii  B  AH>  multatx  Fluxione  fpatii  AGF^ 
^  zax  -Y  X  "^  ^  ^ 

per  Prop.  4.  hujus.  Cumque  hx  tres  figurs  (imul  nafcantur)  eric  BAH 
-  AGF=  ('ALH^j  BL  -  BAiJ.  Quaie  i  BAH  =  BL  + 
A  G  F.  Unde  fequitur  fpatia  BL>  BAHi&  ACF  efTe  in  proportione 
Arithmetica. 

1.  Catena?  centrum  gravitatis  eft  omnium  linearum  guldem  Longitudinis> 
eofiiemque  terminos  is&entium^  infimum.  Nam  tamum  defcenaet  grave 
quantum  poteft.  Cumque  tsotum  defcendat  figu^  quantum  ejus  centrum 
gravitatis  defcendit,  fe  fie  dilponet  linea  gravis  flexilis^  ut  ejus  centrum  gravi*- 
tatis  fit  inferius  quam  fi  aliam  quamcunque  fi^ram  indueret.  Atque  eac  hoc 
Symptomate  lines  gravis  flexilis>  reliqua  omnia  facile  deduci  poflent. 

}•  Si  fliper  quafcunque  Cc^rvias  eandem  longitudiaem  eofclem  terminos 
D  &  F  cum  Catenaria FAD  habentes^  ercAi  Cymdtici  redi  fecenmr  piano 
per  D  F  tranfeunte ;  %iperficiendn  Cylindricarum  fie  reiedarum  maxima  eft 
qus  fuper  Catetiariam  infi  Ait*  \ix  enim  ilipeificies  (fi  angulus  Tub  olanis  fb- 
eiit  iemire6his)  ad  if  (2s  Curvas  (qus  funt  in  cafu  pr^fenti  longimcunis  eju& 
dem)  applicata?>  latitudilies  faciunt  squales  diftantiis  centtprum  ^vitatis 
Curvanw  ^  I>  F  reda*  Cum  diftanda  h^  fit  in  Catenaria  maxmia  (ob 
maximum  defcenfum  centri  gravitatis)  erit  Cylindrica  fuperficies  applicanda 
etkm  maxima.  Et  quohiam  fuperfidenxm  Cylindricarum  refedarum  piano, 
cum  piano  bafios  anguliim  quemvis  continente,  eadem  eft  ratio>  atque  cum 
•difbus-ai^idus  eft  &mire<9:us^  pstet  propofitum  vmvecf4i«er* 

LEMMA.]  Si  in  cujufins Otrva^FQ^  defitifta  es/olfttintf  aktrm  Onrva 
KVj  ^rdinatamquam/ia  FB  ad  axemJi^iMrmJ^  a  corre/pomleme  in  Kf^ 
ftmSo  f^ d^nnttatwr  mrmaiis  f^R  ordinata  occnrrens  in  R:  fmnty   manente     fix*  3^* 
fiuxume  axios  AB  tadtm^  fHxi^fiwm^arimma  BF,  fimxk  Cuwa  AFy  & 
'Telia  FRy  c<min$ti  jrofmUmaUs. 

G  %  Producatur 


J 


1 
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Producatur  fc&da  F^  dotiec  pro3din«  ordim»  W  p  occunat  in  ^.^  fie 
quoniam  ex  hypothefi  F  s  -/W,  erit  d/=  F/,  adeoque  p  fcnt  fluxio  ip* 
iiusfsy  hoc  eft  fluxio  fluxionis  ofdinats.  Pono  triangula  opfi  fFK  funt 
aeqmangula,  quia  ^  #/=  altemo/F  R>  icfo  p  ==  (F/r  =)  F/R,  quia  ik 
lorum  intervallum  Kfr  alterutrius  refpedu  evanefcit,  cum  R  r  pre  /  r  nuUa 
fit.  Et  igitur  0  p  :  pf:  :/F  :  F  R,  fed  e/,  /F  xquales  funt,  cum  fluxione 
utriufvis,  tantum  diflferant*    Quare  o^  :/F  :  :/F  :  F  R.    Q.  £..  D. 

*^-  ■^-        Pr<M).  tf.  Probl.]  /m«»0T  OMrv4w  KTcujm  evolmkne  Otemtm  AFQ^dt^ 

firihitm'. 

m 

Vocctur  ut  prius  A  B,  x,  item  B  F,  ^.    Eft,  ex  Prop,  u  hujus,  j  = 
^  X  ... 


=^-~=;,   five  2,  a  xf*  4-  *  *j; '  =s  ^  '  ;c '.     Quarei  per  litis  nunc 

•    •  •  ••  •     • 

uTurpatam  Ncwtom  mcthodum»  '^^  ^  yj^  +  4^^  7/  +  i  x  x  j^  4- 

•  ••  •••  ••  • 

2  X  ^yj  (=  2  « *  ;ir  X  quae>  pn^ter  «■  ==  o>  cum  confiaos  4r  non  fluat)  =  Ok. 


Z4A-4-X*  X4*  +  **   X    v'Z4*+*  =  * 

iLX  •  • 

poneodo  loco  j;  e/us  vakxtm  ~===[>    ( Nam  fignum  -  quantitati  j^ 

prxfixum,  tantum  denotat  locum  pundi  R  ex  F  fpedati,  oppofitum  eile  bca 
pun&i  F  ex  B  fpedati,  cum  Curva  AFQ^eft  cava  verfus  axem  A  B)  &  Ffy 


a  +  X  >c  X 
per  JRwjDu  %.  hujus,  ^s=      =^=:=l==  .    Qjjare  per  prascedens  Leoima» 

^^    %  ^  X   -J"  As 


F/ j        ii  +  ^*  X  X*         14X  "{rx^  %  ^  2/ax  -{^  X* 
FR  =  C   ^.      =     i4A:  +  **     ^  7+Tx^i^  ~^ 

l±jL2ij^^JLL±£.\    Rurfiis  ob  triangula  redangula  F  5/,  F  R  V, 

habentia  ^gqlos  /  F  ^  V  F  R  cquales,  quia  V  F  /.  eft  utriufque  comple- 

■ 

mentum  ad  reOmh  eft  F  / :  $fi :  F  R  :  V  R*  fivcx  t^    , , — =  :  ^ 

— 3i-ifiLjliL.  V  6o  quae  pioinde  asqualu  4  +  AT.  Haec  igitur  eft 

mtunCurvaK  K  Y,  ut  fi  AB  vocetur  ;<r9ait  FK  ss.         '4 

&YR ;=«  +  *.    O'  £'  ^-' 

-   ^   —  .  COHOIX. 


*-  -   1 1   .  ■»-ii 
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COROL.  I.]  A  C  :  C  B : :  B  H  :  F  R.    H«c  enim  eft  proprietas  re- 
ds F  R  fuperius  inventsu 

%•  Reda C B  aequalk  eft  icdas  BI,  Hve  VR«    Utraque  enim  eft  squa- 

3.  Reda  evolvens  VF9  eft  tertia  propoitionalis  ipfis  AC,  CB.    Nam 
ob  squiangula  triangub  /F/,  VFRo   eft/F:  F/: :  F R :  V F.    Sive 


Af :      ^ ~==  :  :  ^ :  VF,  qu«  piouide  =r 

^  zax  -{-  x^  4  '^r- 


».    Unde4:4 -f  a:::4  4-x:  VF>  qua?  praterea eft  ndius •droit 

Otenas  in  F  squicurvi. 

4*  Cum  pun6hmi  F  eft  in  A,  five  cum  vertex  evolutiooe  deTcribitur,  id 
eft  cum x  =Qy  valor  evolvends reds  VFs  quxinhoc cafueft K A>  nen^ 

'  fiet4:  hoc  eft  pundum  K,  ubi  Curva  V  K  occurrit  axi>  tantum 

extat  iixpra  Catens  vercicem  A,  quantum  C  deprimitur  infia  eundem.  Unde 
diameter  circuli,  Catens  ad  verticem  aBquicurvi>  aequalis  eft  axi  ccxitermins 
Hyperbolae  AH.  Adeoque  Catenas  AD  &  Hyperbolae  AH  eadem  eft  cur- 
vatura  in  vertice  A :  Nam  vulgo  notum  eft  circulum  fMiaedidum^  Hyperbolae 
aequihterae  AH  in  vertice  A  aequicurvum  efle*  Sed  &  hoc  aliunde,  ex  ip& 
Catenae  natura  /Vip.  2.  hujus  aemonftrata,  conftat.    Nam  nafcens  F  H  uve 

(AP  =  nafcenti  B P  =)  ^Sax dupla  eft  nafcentis  B H  five (^  i ax-^-x', 

hoc  eft,  evanefcente  X  %  cumArminiina  fit)y/' 24^;  Etigituridempundum 
eft  tarn  in  nafcente  Hyperbola  quam  nafcente  Catenaria;  hoc  eft  nakens  Hyi* 
perbola  A  H  cum  nafcente  Catenaria  A  P  coincidit,  &  proinde  aequicurve 
iunt  hs  lines  ad  verticem  A. 

5..  Curva  K  V  tertia  proportionalis  ad  redam  A  C  &  curvam  AF  five 
redam  A  L.    Ex  natura  emm  evolutionis,  KV  =  (VKA-KA=:VF 


igitur  4 :  v'  2  «*■+**::  y^  z  «*  +  *•':  K  V.     Sed  ^  i*x  ■{■  x\ 
txG>roLi.Prt>p.i.  =  AT.    Unde  AC:  AF  t:  AF  :  KV. 

6.  Reda  K I  dupla  eft  ipfius  A  B.  Cum  enim  B I  =  (B  C  ^)  C  A-^- AB> 
erit  AI  =  CA  +  lABj  At  AK  =  AC,  per Gwvi.  4. hujus x  igitur  KI 
53  2  A  B. 

7.  B.edangulura  fiib  A  C  &  B  K  eft  squale  dupio  fpatio  hyperboUco 


B.AH.    NamFRxAG  =  (?-±^^-2^-i^^-i-i^-^t£Jx4=7+:i)* 

^  4 


*^  UM-^r 


(+<5) 


V^X-  )S.         Pix)p.  7.  Theor.]   Si  m  OttvM  Logmiihmka  LAG  cmm  datafitbtof^en^  HS 

aqualu  reEldt  a>  Corol.  z.  Prop,  z.  hujus  defioit^)  fimmnt  fmiHtan  A  chjhs 
J^fimtui  Jk  HP  4^ymfi§tOf  nempe  AQ  aqualu  Jk  JUhtmgemi  HS^  fjr  ^x 
pmRis  H&  P  mcsttfqnc in  oQmptiao  fumbtis  a.  finSo  C  aqualiter  d^mtibm, 
erignmur  HL^  PG  cniwat^  ad  Logarkhmcmnj  quorum  Jhmjitmmo  fmatur 
mefuiU  HD  vdPFi  €ntm  D&Fad  Caoenariam re^a  ACcarreJpondnttcu^ 

Vocecur  A  B9  x,  adeoque  C  B  vel  D  H  (cxnifumflia  ordinatarum  HL^  PG 

crit a  -{-  x;  femklifFcrcntia  carundem  vocetur  j.    Unde  HL  =  4  +  Ar-+j, 

8clPG'=ta'\'X  -^.    Cumque  ex  natura  Logarithmic^,  CA  fit  inter  Has 

-.  media  proportionate,   erit4*+  zax'{-x''-y*=za\    Unde  j  = 

^  ^  zax  '\'X\    Adeoque  HL  =  4  +  a:  -f  ^  lax  -^  x\  &  P  G  = 

a  -{-  X  ^  ^  1  M  X  +  x\    Quare  fluxio  ipfius  H  L,  five  ipfa  Im  eft 

— - — •  ■'  '  ^  .'  ^       —        c*   *vU    aequiangula    triai^ula    '  —    *" 


■im  I  I         I.. 


LHS9  eft  LH^HS:  ilmimLy  undem^L  five ^/ ilimo  ipfius  BD  =: 

ax 
— r>    Hoc  eft  Curya  A  D  ex  Lc^ithmia  fiipradido  mode 

^  tax  -{-  x^ 
^£emta»  ejtis  eft  nftturs,  tit  fi  axis  vocetur  Xy  ejuique  fluxio  Xy  fluxio  ordinap 

a  X 
tx  B  D  fit  — .     Sed  hxc  ipfi  eft  profvietas  Cacenarie  ad 

^  1  ax  -^r  x^ 

3uam  a  pertinet.  Prop.  i.  hujus  demonftrata.    Ergo  Curva  FAD  fiiperius 
efcripta  ^ft  h^c  ipfa  Catenaria.    Q.  E.  D. 

COROL.  j[.]  Sicut  ope  Logarithmorum  Catenaria  defcribituT)  vice 
veij&  ope  Catenaris  per  ipfam  rerum  natwam  produdx,  numeri  dati  vel  po« 
tius  ratioriis  datae  Lc^ithmus  invenitur.  Ut  ii  pofita  C  A  unitate>  cujusXjO- 
garithmus  eft  nihib  squaHs^  quxratur  Logarirhmui  Numeri  CQ  five  ratio 
nil  werC  A  &CQj  Reftis  CQ^.&C A  tertia  proportionalis  fitCYy  ipfii- 
xumquc  CQ^  CV  •femifnmma  CB;  ex  B  ordinata  ad  Catenariam,  nempe 
B  D  eft  Lo&arithmus  quae^tu^*     Ratio  qc  pro|K)fitiqne  manifefta  eft. 

2.  VicilEm  fi  dato  Logarithmo  C  H  vel  C  P,  quaeratur  correfpondens  nu- 
-merus  HL  vel  PG,  feu  ratio  HL  ad  CA^  five  PG  ad  C  A-  Ex  H  vel 
P  erigatur  perpcodiculum  Catenae  occurrens in  D  vd  F,  ipfique  HD  vel 
PF  hoc  eft  C  B,  fiat  asqualis  C  R  ad  horizontalem  A  R  tenninata;  eritque 

AR 
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AR  feini£f!erefitia  qusfitarum  L  H»  GP>  ficut  ex  Aipra  demo&ftma  Gate- 
ns  natura  H  D  vd  C  K  eft  eanindem  femifumim :  (Nam  in  tribus  quantitati* 
bus  Geomeoice  proportioiBlibus  quales  funt  HL9  C  A>  PG»  quantum  fe* 
xmfummx  extiemanim  multatum  quadiato  medi«9  squatur  quadrato  femi- 
difirnnds  eztremarum)  ackoque CR.  +  AR^  &  CR  -  AR  funt  nomeri 
HLvelGP,  dato  Logarithnx)  C H  vel C P  congrui. 

3.  £x  demonftradone  patet  quod  ficut  H D  fanifuaima  Logarithmics  cn> 
dinatarumHL,  PG9  ad C H normafiter applicata in H9  eft  ordinaca  Catena* 
nxj  fie  fonidijSlmnda  eanindem  HL>  PG,  adCA  nonnaliter  applicata  in 
B  eft  ordbnata  HypeHx>ls  aequilaters  centro  C  verdce  A  defcripts :  ac  pro> 
inde,   per  OroL  2.  Prtf.  1.  hujusj   squalis  Catenas  A  D.     Nam  y  =r. 

^  2MX  +x\  Cumque  CokqL  frdfuL  ofteafiim  fit>  A  R  efle  etiam  feni- 
di^entiam  re&sffum  H L9  PG>  patet  A R  efle asquaiem  Catenarias  pordoni 
AD.  Unde  obiter  ducefcit  modus,  data  Catena  AD,  bveniendi  C  centrum 
Hypeibols  conterminx,  velpundumidafymptocoLoearithmicasGL*  Nam 
fi  fumatur  AR  xqualis  Catenas  AD,  &  ex  jundas  reoae  BR  pundo  medio 
erigatur  ad  ipiam  BR  nonnalis,  hxc  occurret  B A  Axi  Catenas  in  quasfito- 
pundo  C,  ud  patet.    Nam  iic  ent  C  R  =r  C  B. 

4.  Hinc  etiam  fequitur  fi  B  D  T,  angulus  fiat  asqualis  A  C  R>  redam 
DT  tangere  Catenariam  in  D.  Nam  fie  fiet  in  triangulis  aequiangulis  D BT, 
CAR;  DB:BT::  CA:  ARfivehuic  asqualem  ADcurvam.Etigitur 
per  CaroL  Prop.  x.  hujus,  DT  tai^it  Catenariam* 

5.  Sequitur  etiam  fpadum  ACHD  asquari  refbngulo  fub  C A  &  AR. 
Nam  qucniam  A  YD  eft,  per  Pr^.  a.  asquale  triangdo  fub  C  A  &  (AD« 
-  BD=,  per CmroL I. huJMs  Prep. AK  -  AY=:)  YR,  patet  propofitum.. 
Et  quoniam  C  A  datur,  c<Miftat  {patium  A  C  HD  dTc  ficut  A  D  curva,  illi-' 
ufque  fluxionem  H  d  ficm  D  d  fiuxio  hujus. 

6.  Si  per  pundum  K,  ubi  CR  fecat  H  D,  ducatur  K  Z  paralleh  P  H. 
Tt&x  AC  occurrens  in  Z,  fimiaturque C E  a^q«ialis leoufummas  ipArum  BC^ 
C Z,  erit E centrum  iEquilibrii  Curvx  FAD. 

InteHigatur  &perF  ADereda  fupwficies  Cylindrici  pedi  rdefti  fteio  per 
PH  ad  angulos  (bniredos  cum  phno  Gurvas  FAD;  cxponet  haec  fupcrfi- 
cies  momentum  Curvas  FAD  fuper  axe  P  H  hbratae,  ejttlque  Aw»ii>  eft 


I II I  1 


•  •  ,  •  •  ♦        • 

1  a*  X -^-Anxx '\' ix^x  a-x  a'  x  -^  a  x  x 

^  zax  -{-  x^  ""    ^lax^x^         ^/i^Jt  +  a" 


;-+  ■   .=r">    ^}^  ^^^'^  iiyc  BD  ^  ^  y<  zax  ^  x""  -f 

*  ^'tdx  +«»  =s  G  A  X  ED  +  C B  X  A D.    Qiw  C A.x  BD  +' 
CB  X  ADs:  (quomam  final  nafcitur*  6&&iit  hperBati  Oylindrkat  1=) 

CunoB  FAD  fuper  axe  P  H  librawe.    Unde  ditontk  centri  gravi- 
-...  1.  ^ .  -      ^jjg^ 


*  Hr^idt 
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tatisCurvz  FADa  punetoCeft ttjc five^ — jtts — 

rf  ;CB.    PonoobZKpandlelamAR,  eftAD:BD::  CARtZK::) 

C  A  y  BD 

C  A :  C Z|  unde  C Z  =  — -jrj< — ,  &  igitur  C£  qux per  conftruftionem 

eft=^BC  +  iCZ,  crit=  *  ^  Vd"^  4- i^^C  :  hoc  eft  Curv* 

FAD  centrum  gravitatis,  &  £  punftum  ex  conflru&ione  definitum  xqmUr 
ter  dif^ant  ^  C;  fed  &  in  eadem  reda  &  verfus  eafdem  p&rces  Hu  funt>  ergo 
coincidunt  ilia. 

Poteft  &  coincidentia  punAi  £,  ut  (upradetenrnnatiy  ctrni  centro  aequilibrii» 
Prop.  5.  hujus  definitO)  Synthetice  nc  oftcndi.  ^PerCoroL  r.  Prof*  5. 
zBAX=:  AYD  +  BAx  AR-  UndeAH  +  ^BAX=  (ACHD 
-f  BA  X  A  R  =  per  prxced.  CSr(?A;  AR  x  CA  +  BA  x  AR:  hoc  eft 
BDxAC  +  iBAX  =  ARx  CB;  fivcBDx  AC=  ARxCB 
-  iB  AX.  UndeBD  x  AC  + AD  x  BC=f  (AD  x  BC  +  ARx 
CB-2BAX  =  2ADxBC^2  BAX  -)  a  ADx  AC  +  z  AD 

BD  X  AC 
xAB-zBAX.    Etapplicando  ad  2^Al>,  trk  ;  — j^ —  -\-  {  BC 

,,  ^    .    ABxAD-^BAX      ,  ^  .    ,    ARX     ^.ARX^.. 
;=  (A  C  +  ^JT5 =t)  C  A  +  "X^-    Sed  -j^  eft  di- 

ftantia  centri  sqailihrii  Catenae  i  vertice  A,  per  Prof.  5.  hujus  determinatay 

ARX 

ac  proinde)  fecundum  diftto  ^op:  5-CA+-  eft  diftantia  pundi 

A  Ix. 

ftD  X  AC 
E  3l  C'  &  i  ~^AD —  ^  7  B'C,  eft  ejufdem  E  diftantia  ab  eodem  C, 

fecundum  hoc'Cor^  6.    Unde oatet  duas  iftas  determinationes  Dundi  E  eo- 


demrecklei^ 


7/  Spatii  PF  ADH  centrum  gravitatis  eft  in  I>  medio  pundo  reds  C  £• 
"  Cum  centrum  gravitatis  fiuxionis  ipHus  A  D,  (ive  D^  &  F/,  duplo  ma^ 

•  diftec  i  PH  quam  centrum  gravitatis  fluxionis  ipHus  ACHP  five  DH  ^^ 

&  F  Vff,  &  DW  -Tf/x  a  C  datam,    aequaleD^AH  +  F//>P 

•  patet'  &  fluentis  FAD  centrum  gravitatis  E  duplo  magis  diftare  a  P  H, 
auam  fluentis  PF  ADH  centrum  I.  Sed  libet  propofitum  aliter  &  ad  mo- 
oom  fiu>eriorum  ofiendere. 

InteUigatur  fupra  figura  PFADH  eredus  Cylindricus  refhis  &  re(e- 

dus  piano  per  P  H  tranfeunte,  cum  piano  bafeos  an^um  femke&um  com- 

^prehendente  >  exponet  iftud  foUdum  momeohun  f^uras  PFADH  fuper 

axe- 


/  +5> ) 

axe  PH  libratae :  hujulque  iblidi  five  praBdidH  momenti  fluxio  ((blida  nempe 
erefb  fuper  P¥fjf&  HD dh)  producitur>  fi  mopientum  fluxionis,  five 
fluxio  mcmienti  ipiius  A  D,  ducatur  in  ^  A  C  datam.  Nam  per  CnW.  {•  hu-. 
jus  Prop.  HDrfA  =  D^X  AC:  Quare  ipfum  momentum  fluens  produci- 
tur  ducendo  momentum  Curv«  FAD  reipeftu  axis  P  H,  fuperioie  OroU 
determinatum,  nempe  CAxBD  +  CBx  AD,  in  ;  AC ;  eritque  ptx>- 
indef  AC  X  AC  x  BD  +  f  ACxCBx  AD.  Adeoque  fi  hoc  applice- 
tur  ad  figunun^libratam  P  F  A  D  H  five  z  C  A  x  A  D,  per  hujus  Prop.  Of 
roL  5.  fiet  diftantia  centri  gravitatis  figurs  PFADHab  axe  PH  = 

{\ -r^ ^  i  CB  — )  dimidis  red«  CE  fuperius  detenninats. 

8*  Si  per  N  punftum  ubi  D  T  tangens  Catenariam  in  D,  fecat  A  R,  du- 
catur reaa  paraUeh  ipfi  B  C,  Occurrens  reftx  per  E  ad  A  K  parallels  in 
Oi  eritO  centrum  gravitatis  Curvae  AD.  Nam  per  Cord.  6.  centrum  gra- 
vitatis curvx  A  D  eft  in  reda  E  O,  fed  demonftrabitur  illud  effe  in  N  O  refta, 
&  proinde  erit  ipfum  O  punftum.  InteDigatur  D  A  librari  circa  H  L  axem ; 
hu)us  momentum  eft  curva  D  Ayduda  in  mftantiam  centri  jgravitatis  ab  H  L ; 
&  ejus  proinde  fluxio  =  DAxH^CHi&eft  fluxio  difontis  axis  libratio- 


a  X 


vis  i  graviutis  ceRtio)  =  y^ziiJif  +  ^*x  '  ""v~T'»  =  **•  Acpro- 

inde  ipfixm  momentum  Curvae  gravis  D  A  circa  axem  H  L  librats  :=  a  x\ 
£t  igitm*  diftantia  centri  gravitatis  ab  eodem  axe  eft  4  a:  applicata  ad  A  D> 

A  C  X  D  Y 

five vti •    S^  9^*^  '^T  tangit  Catenariann  per  Corol.  4,  hujus  Pr^ 

angulus  BDT  five  DN  Y  =  ACR,  &  anguli  ad  A  &  Y  funt  redi,  quare 
intrianguUssequiangulisRAC,  DYN;  RA  :  AC:  :D  Y :  YN.  Unde 

A  C  X  D  Y 
Y  N  = ^T,-^ 7  hoc  eft  YN  eft  diftantia  centri  gravitatis  Catena  AD 

ab  axe  HL,  five  centrum  pnsdidum  eft  in  refta  N  O. 

9.  Sifuperl  ducatur  refta ad  AR  parallela,  re<a«  ON  produdx  occur- 
rens in  W,  erit  W  centrum  gravitatis  fpatii  ACHD.  Nam  per  CoroL  j. 
centrum  cwvitatis  ipatii  ACHD  eft  in  reda  I W,  fed  ut  mox  oftendetur, 
eft  in  N  W,  &  oroinde  eft  ipfum  W  punftunu  Eodem  enim  modo,  quo  in 
Orel,  prxced.  fluxio  momenti  fpatii  ACHD  circa  HL  librati  oftenditur 

effe  ACHD  xHA  =  ACx  ADxH/b  =  4*^i4*+«' 


ax 


•  

=  =  aa  X.   Ac  proinde  ipfum  momentum  fpatii  ACHD 
^  tax  '\-  X  X 

circa  axem  H  L  librati,  ae^uale  eft  fluenti  cujus  aixdk  Fluxio,  hoc  eft  ipfi 

a^x.  Hoc  igiturappliatum  ad  ipfum  fpatium  ACHD  five  4  X  ^lax'^x^ 
VbL  I.  H  »t 


AX 


(50) 

dat  diftftntiam  ccntri  gwivitati?  {pj^tii  AGHDabHLrr  — ' 

^      ACxDY     ^j^    ,          J    /I   r    nvvT      ACxDY     ^ 
*^r= g-T^ .    Sed  Cbr^/.  praeccd.  oftenfit  eft  Y  N  =  ^j^ .    Et 

igitur  centrum  gravitatis  fpatii  A  C  H  D  eft  in  N  W,  Atque  ex  duobus  hifce 
ijltimis  Corol.  invenitur  centrum  gravitatis  cujulvis  portionis  Catenas  etiam 
ad  verticem  A  non  pertingentis :  vel  cujufvis  i^atii  Catenariae  poitione  qua- 
vis,  &  aliis  redis  prater  praediftas  comprehenfi. 

10.  Hinc  menfurantur  fuperficies  &  folida  genita  rotatione  Catenae  aut  fpatii 
fub  ilh  &  reftis  comprehenfi,  circa  axes  datos.  Nam  figura  rotatione  genita 
aequatur,  utivulgo  notum,  figurae  rotatas  dudae  in  peripneriam  a  centra  gra-- 
vitatis  inter  rotaadum  percuriam»  etiam  datam  cum  detur  illius  radius  live 
diftantia  centri  gravitatis  ab  axe  dato.    Sic  fi  Catena  A  D  rotetur  circa  axem. 

A  B,  —  A  N  eft  peripheria  i  centro  gravitatis  O  percurfa,  ( —  denotat  rati*^ 

dnem  peripheriae  circuli  ad  femidiametrum)  adeoque  fuperficies  rotatione  Ca* 

tenae  AD  genita  =  (—  x  AN  x  AD=)  —  X  AN  x  AR.  Hoc  eft 

e  f 

circulus  cujus  radius  poteft  duplum  refbu^ulum  RAN,  zquabitur  fuperfi- 

ciei  i  Catenae  A  D  rotatione  circa  axem  A  B  genitae.  Pari  modo  fblidum  geni- 

turn  rotatione  fpatii  A  C  H  D  circa  A  C>  aequale  oftendetur  Cylindro  cujus 

bafis  eft  praedidus  circulus,  akitudo  vero  aequalis  A  C.   Similiterq;  fiiperficies 

&  folida,  ex  rotatione  harum  figurarum  circa  alios  quofvis  datos  axes  h&z 

Qienfurantur.    Nam  dato  centro  gravitatis  hacc  non  latebunt% 

rhe  Animmi'Hr-  i-  QuaB  in  Auimadverfionc  ad  noftras  de  Catenaria  Demonftrationes  obji- 
^A^  d  V  D '  ^^^  Anonymus,  j^.LipfM.  Feb.  u4.  Kfpj^  funt  haec ;  Quod  rem  ab  aliis  jam' 
D^regory.  ^'  ^uite  feptennium  inventam  &  publice  expofitam  denK)nfirare  aggrefTus  fini> 
N.  2S9.  P'4i9'  modo  quodam  meo.  Ita  quidem  eft;  Qiiid  vero  hie  rcdaiguenaum  fit  noa 
Pec.  An.  1699.  ^3pj^^    Celeberrimi  viri  IfygemMh  LeAnkinsy  ^BtmoMmy  plurimas  Catena^ 

riae  proprietates  detexerunt,  &  ediderunti  at  noa  demonflrarunt :  Ego  quod 
fufc^i,.  demooftratioiyss  pcrtexui* 

,  Sed  an  res*  haec  (nemp^  Cati^aariae  Natura  &  proprietates  primanaoi)  ab  dii» 
inventa  &  publice  expofita  f\j^\  Ceree  iftir  Catenarian  proprieta;,  GnroL  6^ 
Pr<p  %.  aliis  indida  w  penitos  ante  editas  Hafce  demon ftraaones :  Cum  ta« 
men  fit  ni  fallor  inter  primarias  illius  proprietates,  &  onmium  lange  utiliffiraa,. 
&  ad  vitae  communis  ufus  facillime  reducenda*  Ab  omni  aevo,  in  asdificiis  pub- 
licis  Fomices  arcufque  tam  ad  firmicatem  quam  pulchritudinem  adhibuerunt 
Architedi ;  Q^ialis tamen  fit  Fomicis  figura legitimaadufque editas  noflns  dc- 
monfbationes  ignoratum  eft*. 

Primunx  autem  quod  reprehendat  iavenit,  quod  quasdam.  ex  Mecha^ 
nicu  conflare  dixerim,  quas  difHnftiu5  enuntiare  atque  etiam  applicare 
operas  pretium.  fiiifTe  ait^  Ego  qui  Geometris  demonflranda^  Tneore- 
Q^ta  qusdam  fufceperam^   omma    minutim  exequenda   non   credrbam.^ 

\CcruJ3ct;- 
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^erum  ut  yi»hmdver/ori gntum  faamu  LeTmna  iftud  (Prop,  t.)  demonftraboi 
cum  diftin^lius  enuntiare  negueamy  quam  eft  hadenus  fa<5lum  in  hasc  verba. 

Potent U  tres  in  a^nitih'io  fofit^  candan  hahent  rationem  cnm  re^ts  tribes  ad 
iffirum  dhrcilimes  farSeliS'^  vcl  in  dato  Anffdo  inclinatis^  a  mmuo  occur fn  ter^ 
mmatis. 

Puta  fi  potential  tres  trahcntes,  impellentes  vel  utcunque  agentes«  fecundum     Ttg.  ^9. 
reftas  PA,  P  B,  PC  fint  in  iEquiliorio;  &  incUnentur  ad  has  direftiones  tres 
re6t«  E  F,  F  D,  D  E,  in  angulo  quovis  dato>  hoc  eft  fi  anguli  E AP,  FBP, 
DCP,  fuerint  axjuales,  dico  potcntias  A,  B,  &  C|  efle  inter  fe  ut  refta 
FE,  FD  &DE. 

Producantur  re(ftc  A  P,  B  P,  C  P  in  G,  H  &  K. 

In  Quadrilatero  F  A  B  P,  cum  Angulus  extemus  E  A  P  fit,  ex  Hypothefi, 
acqualis  intemo  &  oppofito  P  B  F,  erunt  interni  duo  oppofiti  F  A  P,  &  F  B  P 
xquales  duobus  redis ;  cumque  omnes  quatuor  intemi  qiutuor  redis  xquen- 
tur>  erunt  relicxii  duo  F  &  A  P  B  in  eoaem  quadrilatero  oppofiti,  duobus  r«- 
dis  etiam  asqisales.    Sed  A  P  B  &  B  P  G  efnciunt  duos  redos,  Qc  igitur  an« 

i^ulus  F  eft  Gequalis  angulo  B  P  G.    Similiter  oftendentur  D  &  B  P  K  asqua- 
es,  itemE&:  APK. 

Quoniam  tres  Potendue  funt  in  i£,quilibrio>  funt  immota?>  &  igitur  carum 
quaelibet  pro  Hypomochlio  haberi  poteft  reliquarum  duarum  refpedtu  quae  in 
xquilibrio  manent.  Si  B  habeatur  pro  Hypomochlio,  per  Mechanics  notijft'- 
mum  Theoremoy  Potentia  A  eft  ad  Potentiam  C,  ficut  finus  Anguli  B  P  K,  ad 
'finum  Anguli  BPG,  hoc  eft  finus  Anguli  D  ad  finum  Anguli  F,  hoc  eft  reda 
F  E  ad  reftam  D  E.  Rurfus  pofito  C  Hypomochlio,  potentia  A  eft  ad  po- 
tentiam B,  ut  finus  Anguli  CPH  ad  finum  Anguli  CPG,  five  finus  Anguli 
B  P  K  ad  finum  Anguli  APK,  hoc  eft  finus  Anguli  D  ad  finum  Anguli  E, 
hoc  eft  ut  reda  F  E  ad  redam  F  D.  Tres  igitur  Potential  A,  B,  &  C,  funt 
utredaeFE,  FD,  &DE.    Q.  E.  D. 

De  Applicatione  hujus  LenrnmU  Mechaniei  nunc  agendum*  Si  concipianir  %•  <^ 
(utfupra-didum  Prop*  i.)  lineolas  d  D  gmvitas  abfoluta  per^D  expofita,  in 
ejus  centro  gravitatis  M  colledta,  &  grave  hoc  fecundum  dire6tionem  M  F  ad 
^r>  normalem  vi  gravitatis  fuae  defcendere  :  Potentia  fecundum  MD  trahens 
quas  in  aequilibrio  eft  ciun  prsdido  gravi*  per  praemiflum  Lemma^  eft  ad 
ejus  momentum  five  potentiam  trahentem  fecundum  M  F>  ficut  >  D  ad  /  ^. 
Nam  Angulus  /  D  ^  quo  D  /  inclinatur  ad  M  D>  aequalis  .eft  angulo  d  i  F,, 
xioo  d  J"  inclinatur  ad  M  F ;  vio.  uterque  complementum  anguli  d  ad  redum. 
Atque  hoc  etiam  obtinet,  agnofcente.^^^mmM^^^y^^^  fi  ut  in  vuigmMechantca^ 
praedidum  grave,  dano  M  F  incumbens,  intei^fita  trochlea  «i  M,  traha* 
tur  ab  alio  grave  ipfi  M  D  incumbente :  Erit  hoc  ad  iUud  ficut  I)  </^  ad  ^  /. 

Quod  fi,  reliquis  manentibus,  modus  applicationis  harum  potentiarum  mu- 
tetur,  ita  ut  ad  flexilis  linear  ^D,cuju$  extremuni  ^immotum,pundum  medi- 
um M  ^pKcetur  pondus  fecundum  M  F  vires  exerdis,  quippe  arcum  centro 
dy  radio  a  M,  in  defcenfu  defcripturum :  Erit  ponderis  hujus  vi$>  ad  Rexilem 
lineam  redam  ad  M  bcurvandam,  infinita  refpedu  vis  fuae  gravitatis  abfolu- 
tae ;  &  vis  fecundum  M  D  trahens  ad  modo  ddcriptam  incurvationem  impedi* 
'^iidamrequifita,  etiam  infinita  refpedu  ejus  quas  pnusrequkehatur  ad  pondus  M 

Ha  in 


■ 
L 
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in  pbno  M  F  fuftineixluin.  Adeo  ut  Potentue  qus  in  priore  dppKcationis 
znodo  exponebantur  pei:^^  %  /  D>  nunc  exponends  veniant  per  infinite  ma- 
jores  prioribus  proportionales  :  Nam  ut  prius  pondus  M  trahit  fecundum  di- 
reAionem  M F,  &  Potentia  illud  fuftinens  fecundum  M  D;  &  hsc  duo  e(Ie 
in  xquilibrio  ex  parcium  Catenae  quiete  confbt.  Eadem  ^tur  manebit  harum 
ratio  quas  prius  f uerat.  Scd  cauia  quas  lineam  fkxilem  d  JL>  (cujus  extremum 
d  immotum,  cujufque  medio  pun&o  M  applicator  grave  infinite  quidem  par- 
viun>  fed  cujus  vires  per  hunc  applicarionis  modum  infinite  majores  reddun- 
tur,  &  proinde  in  Aum^uherfiru  Pnrafi  affignabiks  fiunt)  in  re6tam  extendit, 
eft  Catx  nae  D  A  gravitas  qus  eft  ipGus  longitudini  proportionalis.  Hsc  ei^o 
eft  ad  conftantem  &  allignabilem  4  (conflanti  fed  inaflignabiii  dl  proportiona- 
lem)  ut  D  ^ ,  ad  /  ^.  Atque  fic  .Anmadvcrfiri  patere  credo  venun  condufio- 
nem  abtque  aflumptis  erroneis  fiiiife  probatam. 

tht  ttnmitatuf  XIV.  Sit  A  C  F  SemiciTcuIus,  cujus  Diameter  eft  A  F,  A  DE  Curva  Ge- 
ttJitaJy  w  onietrice  irrationalis>  cujus  ordinatim  applicata  B  T>,  fecat  Semidrculum  in  C. 
tiomMi,  i^Mr.  J.  Quantitates  vero  fie defignentur;  Diameter  AF  =  1 4^  abfcifSi  A B  =7,  Ar- 
^"^i^*  *'*'  cus  A  C  =  V,  ordinata BD  =  *  :  fitque z,  -zzlvvj  aequatio  gcneraiis  ex* 
sept.  An.  1^97.  primcns  naturas  Curvarum  Geometrice  irrationalium  A  D  £>  in  qua  r  deno^ 
^'  ^^*  tat  quantitatem  quamlibet  datam  &  determinatanij  &  n  exponentem  indefini- 
tum  quanritatis  indeterminatae  j.    Dico  Aream 

ABQ  =  '-^^V"   -  ?^  +^  ^"^^^T+lp"  + 

De  hac  Serie  Infinita  ha^c  funt  notanda:    (i.)  Quod  Liters  majufculx- 
At  B>  Ci  JD^  £9  &C..    defignent  coefl&cientes  Tenninprum  ipfis  immediate 

prscedentiom,  fcil.  A  =  —        , r — >  B  r= ^ 

C  = 'r  6c  fic  pono..    C^O  Qjiod  fi  exponens  »  fit  numems^ 

integer  &  poficivus>  aut  nihib  asqu^^  vel  etiam  fi  2  iy  fit  numerus  impar^. 
tum  Quadtiatura  ^atii  ABD  exhibeatur  per  Quantitatem  fiuitam ;  ferie  in  his- 
cafibus abrumpente.  Cj.)  Quod f  defTgnet Terminumultimo abrumpentem*. 
(4O  Quod  omnes  iUas  Fimiras  in  quibus  Series  abrumpitur>  habcant  unam  por- 
tionem  Geometrice  Qua£-abikm)  ex  ij^fa  Serie  famimQ  aflignabilem :  Nimi-^ 

r  I 

mm  fi  o^atur  abfciila/  :=  nf  "*" '  >c  » 1+  fi*  "^  '5   ©tit  huic  ablcifli^ 
k  icompecenar 
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coinpetens  Area  Geometrice  Qiiadrabilis.    (j.)  Qiiodiblus 

oalis  y^  zay  -^jf  in  Terminos  ipfum  fequences  fit  nuildplicaodus. 

eft  Terminus  ultimo  abrumpens*  quare  f  =  4t»   unde  ABD  =z  vj  -^  dv 

+  d ^  lay  ^j'z  8c  proinde  fi  (per  Not. 4.)  capiatur  AbfcifEi jr  =  4i  id 
eft^  fi  ordinata  tranieat  per  Circuli  Centrum,  erit  portio  huic  competens  GecK 
menice  Quadnibi]is>  fcil.  Area  =  4  4>  id  eft  Radii,  Qiiadnito* 

Exauplimt  i.]  Sit«»  =;  -^y  quia  in  hoc  cafli  r  =  —  ,    «b  =   i«    ideo 
anrda  -f  r44i 


+ 


ahrumpen^ 


^  5^. 


deABD=?^-7J^lJL?+/±5jf  ^  rir/-^%   &  pioibde  fi  Cpec 


conqmens  Area  Geome* 


Qpadrabilis,  fcil.Aiea==  ^rV'tf^^-i-^^x  ^liL'+J.*. 

1  3*        4 


4AX  2i»~  I 


ahrumpen^ 


per fiaiem infinitam erit  ABD  =     ^7  "^f^  ^"^^V       ^    /        i^ 


15  4 


*-— -^— ^^,  &  proinde  fi  (per  JV&f.  4O  capiatur/  =   ^  -^  erk  aWciflx 
competens  Arca_  Gcometnce  Qjiadrabdis :  fcil..Area  — ^^ —    1S4 

I 

&ri»wfc.]  Sit  AC  F  Parabofcucuius  Axis  AE,  vertex  A,  9c  latus  leftum 
BA.  Sitque  A  D  G  Curva  Geometrice  irrationalis;  cu;us  ordinatim'^plica-^  K^.  4w 
ta  BD  fecat  Parabolam  in  C*  Et  vocetur  abfcifTa  AB  =  t,  Ordinata  B  l5  ==  *> 
Arcus.  Patabolicus  AC'=:f/.  .Sitqjie  xquado  generalise  expriihens  Naruras 
Ihfinitarum  Curyarunu  irrationalium,  haecr  Z  cr  tvjc^  iik^quar  denotat 
Qpantitamn  datam  &  detemiinatam^.  &  n  exponentem  udefinitUm  Q^tita* 
te  indetenoinatas  7* '  Dico  Aream.  ABI>y 


C54-) 


4  A  X    2  »  —  ^ 


^^iWW- 


^.  »-2^  ;^-.2^ 


«-I  ^  »-2^  n  -  Z 

■_4-  «?c.,,  .^  . 


rf    t 


De  hac  Serie  haec  fuiit  notanda :  (i^J  Quod  Literal majufculae.  A,  B, C,  &c. 
^enotent  coeiHdentcs  terminocum  ip&  praQcedentium.  (!>  <^(k1  £  exponens 
n  fit  integer  politivus  aut  nihilo  aequalis,  aut  etiamfi  2  »  fit  numeris  impar,  nun 
Quadratyra  exhibeatur  per  numemm  terminorum  finitum ;  Serie  in  his  caffbus 
abrtiinpente..  (^Oj^ca  +  f  fit^sqa4isultiiiioterinihoabrump^^^  (^.)Qfxod 

ex  terniinis  Quantitatem  %^  ^  ^y  -^  7Jf  muhiplicantibus  ukimo  abrumpens 
ikduplicqadusr.  (5-)  Q^  opines^ ilfx  Figui«,  in  ^ibus  m iR.  4uiinenis  in« 
teger  po(itivus&  impar,'  vel  generaEus,  omnes  ilte  florae,  in  quibus  tilti- 
mus  terminus  abrumpens  habet  fignum  aifimutivum  ^eu  -f  >  habeaot  umm 
pondiMni  .GcQiBOtxjcB  QuBdhbflem,  ic  ^ek  ip£i  .ferie  fkilc  aiTignabilem,  fu- 
mendo  abfciflam,  ut  in  Not.  4.  praecedentis  feriei. 

Exemfbtm  i.J  Sit  z.  hi  v^  quia  in  hoc  Cafu  r  = "  i,  »  =  o,  ideo  terminus 

ra ^ 

uMmo abrnnQ4)eps eft  -    •       .  '  "'^Tn^' y " >  ^*  +  5^=  -  —  fper 

B  ^Y"  2  X  B  "Y"  ^j  2 


4  r  • 

Nk.  3O  S:quiatnl;0C  cafii  -  -^  eft  ttvminus  ukimo  abrumpdns,  ideo  r-  a 

•it 


p^  \i\tirmvi 


T^ 


av 


que  ABD  =  «*/  ^ ^  -/  ^  ^7  +/ !  ><  -  17  -  -^^ 


.JfXCHtjpm^B 


a 


rag  x  im  +  I  4  * 

fxunus  ultimo  sfcrumpcns  eft  '  ;         ^=v^=u  y"-*  ^  -^  j  imae 

'^  »XB  +  2X»+l|^  4 

9  .-=  ~,  &  —  ulcimu$  teixninus  in  ^  zay  -^;p;^ midtipUcandtis  s  vleoqus 

I  '    '  '  piatur 


1 


*% 
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piatur^  =    W— >eritAreacompeccmhmcAbfcilfoGcGnMm 

bilis,  fciL  Area  =  —  \/i  y^T?  4 x  5  ^  -   \i — • 

TmioJ[  Sit  ACF  femicirculus,  ADE  Curva  Gcometrice  irratiooalis,  cujus  N 
orcfinatim  applicata  B  D  fecat  femicirculum  in  C.  Qiantitates  vero  defignen- 
tur  ut  prius,  fell.  Diameter  AF  =  2 4.  Abfcifla  A  B  =jf,  Arcus  A C  =  v> 
Ordinata  BD  =  «,;  fitque  *  ^=  r  v  '  f "  iEquatio  expnmens  Naturas  Cur- 
vanun  ADE^  in  qua  r  denotat  quantitatem  quamlibet  datam  &  detcrmina- 
taoh  &  n  exponentem  indefinitum  quantitatis  indeteiminacs  j.    Dico  Aream 

z  r  a 

ABD  =  rt/^jr'-*-'  -  qv^  '\-  V  ^  z  ^j-y^  X    '         kjr*   + 

^  rM^  X   2^  +  I  ,ilA>C2»-I  4BX2»-5     ^_, 

H  %  n  ^  ly-      -^  ^         ii-l  -^  ^         ii-2         -^ 

,     4  C  X  2  «  -  <  .    4.D  X2»-7  ,4EX2»-0  ^ 

2r4*  2r4'X2»4-I  4*AX2»-I 

4*BX2»-3  4'CX2ir--5 

De  hoc  Theoremate  haec  fimt  nocanda ;  (i.)  Qt^od  componatur  ex  duap^ 
bus  feiiebtts  infinitis»   quarum  prior  (iigoo  -^  ammoA)  imdtiplrcattir  ia 

tf.  y^  2  4jr  -  ^  "• ;  tcnmni  autem  pofterioris  (fieno  -  aflfedi)  liinr  abfekiti^ 
C^O  Qiiod  in  priori  ferie  fitiers  majufculS)  A,  &  €,  D>  E>  &c»  ddjgnent? 
coeffidentes  terminorum  ipiis  refpodive  pracedentinn^;  nee  oon  in  poftericMri 
eoidem  obtineanc  valcMnesy  quos  in  priori.  (3.^  Qiifid  Qnadranira^  «xhibeatur. 
per  quantitatem  finitam,  quando  n  eft  numerus  integer  pofitivuS)  aut  nihila 
^Bcpmsi  vel  etiam  fun  {it  numeru*  impart^ nam  in- his  cafibus utraque  Se- 
ries abrumpitur,  (^.)  Qjiod  2  j-fit  «4ualis  uMiao  ^rniino  abrurapenti-  prio- 
lis  Seriei^ 

Exm^lmn  1.)  Sit- «  =:;  — — .    Qyiain.hoc  caiuii!^=B.o> rTc^—y  ideo  erit 

a  ^    .,  4. 

Afia  A B  U.  =  *-^— ^  •*  '^^*  +  2  ti  ^  2  4jr  -^  *  -  V 4jr..    Cwfc  Inte* 

gra  %ura.A  F  E  eft  aeqpalis  duglo  Qyadato^  cujus  Latus  eft  ACF,  dem* 
gCQr  dSmetrr  Qyadrato. . 
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JExembbtm  ^.^  Sit  «  =  ^— r>  ^^^  "^  i*^  ^^  »  =s  r,  r  = ,  ideo 

4  »  4" 


itAreaABD  =-^^  -  ^  V*  +  vy^  14^  -^>  X -^  +  ~    - 


*7 7^- 


ExewfL  5.]   Sit  *  =  "^ — - ,  quoniam  in  hoc  cafu  «  =:  ^,  r  =  — p, 

ideo  erit  Area  A  B  D   =  ^    -—   -  J  v'   +  v  ^^  z  4  y  ^  j  *  x, 

.3  ^ 


Od^'^Ari^'i/s*  ''^^^  MN,  Abfciffit  A-M>  &  Curva  Logarithmica  O  N  comprehenfum. 
Hf-  43«    '  '      Ex  O  ducaturO  £  ad  sA  M  parallcla,   &  fecans  M  N  in  E ;  dico  quod 
redangulum  csx  fegmemis  ME)  EN  fit  a^juak  fpatio  .quxdto. 

DemonflratioJ]  Vocetur  Ordinata  M  N,  t. ;  fubtangens  A  O  feu  M  E,  /  : 
&  ad  axem  A  K  confhiiatur  alia  Curva  H  G  E>  cujus  aequatio  zsaj  z=z  x\ 
ubi  ejus  ordinata  G  M  =  jt  i  dico  quod  (it  quadratrix  Logaritlimics  juxta 
Method!  mex  fundamentum ;  fcil.  ejus  fubnomialis  eft  refpedtivs  hujus  Ordi- 
natae  srquali$ :  ut  ex  calculo  iftius  Methodi  patebit :  Ergo  (juxta  alibi  a  me 
eatpofita)  ii  ad''G  ducatur  G  G  perpendicularis  &  squalis  Uneas  G  M»  nee 
lion  HD  pdraliek  ad  GC>  ic  lineis  GM»  CM  occurrens  in  B  &  D;  erit 
trapezium  GBr>C  =  AONM.  Sed  GBDC  =  GMC  -  BMD  = 
-  i  ;t- -iBMf  =  SZ-iHAfj  fed  HA  =  y^  2  AO^ex  naturaCur- 

vajHGQ,ci^GBDC=SZ-AO^  =  AOx  MN'-TaO^ 

=  AO  X  M"n'~AO  =  ME  X  MN- ME  =  ME  x  EN;  Eigo 
ctiamAONM  =  MExEN.    jg.  £.  D. 

^  *^fi*'J?-  '*  XVI.  I.  By  the  Equable  Evolution  of  a  Circle,  I  mean  fuch  a  gradual 
t^  CMne'de*"^  approach  of  its  Peripheiy  to  Keditude,  as  that  all  its  Parts  do  together,  and 
f:rih'd  ky  its  £-  equaDy,  evolve  or  unbend;  or  fo  that  the  fime  Line  becomes  mcceffively 
£:f ™; ;:  a  leCs  and  Ids  Arc  of  a  recipiocaUy  greater  Circle. 

N.i$o.  ^.  445. 

h'\-  An,  1700.      2.  Let  A  H  K  A  be  the  Periphery  of  a  Circle,  A  E  a  Tangent  to  the  Point 

«.  44.        A.  Let  this  Circular  Line  be  fuppos'd  cut  or  divided  at  A,  and  then  to  unbend 

(like  a  Spring),  its  upper  end  remaining  fixt  to  its  Tangent  A£>  whilft  the 

other 


^ 
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lother  parts  do  tquaDy  evolve  or  extend  tfaemfelves  thro*aH  the  degms  of  Ids 
'Curvature  (as  in  ABD,  AMC,  &cO  till  they  become  ftrcight  in  coinci- 
ilence  with  the  Tangent  A£. 

z.  Let  AMC  be  the  Evolving  Curve  in  any  middle  nofition  between  its 
£ru  and  laft.  Join  the  fixt  end  Ay  and  the  moving  end  C,  by  the  Choid- 
linc  AC,  interle&ing  the  firft  Circle  at  H.  I  fiy,  that  AMC  is  a  like 
S^ment  to  A»H,  cutoff  in  the  firft  Circle  by  the  Chord  AH,  For,  by  the 
Suppofition,  A  M  C  is  the  Arc  of  a  Circle,  having  A  E  a  Tangent  com- 
•mon  both  to  it  and  A  »  H,  and  both  Arcs  are  terminated  in  the  lame  Right- 
,  Line  AC* 

4.  Hence  the  Curve  ADCE  (defcrib'd  by  the  moving  end  of  the  Peri- 
phery in  its  Evolution)  may  be  thus  conftruded.  Let  the  Circle  A  H  K  A 
oe  by  Bifedions  divided  into  any  number  of  equal  Parts.  Let  H  be  one  of 
the  Points  of  fuch  divifion.  Then  fay,  as  the  Number  of  equal  Parts  in  the 
Arc  A»H,  is  to  the  Number  of  Parts  in  the  whole  Periphery  AHK  A;  fo 
is  the  Chord  A  H,  to  a  fourth  Line,  which  let  be  A  C  in  A  H  produc'd.  So 
is  Oapoint  in  the  Curve  ADCE. 

^.Dcm.  Upon  AC  defcribe  AMC,  an  Arc  like  to  the  Arc  A  «H.  Whence 
AH :  AC : :  A  »  H ;  AMC.  But  by  conftrudion,  AH :  AC : :  A  «  H :  Periph. 
A  H  K  A>  therefore  is  the  Arc  AMC  equal  to  the  whole  Periphery  A  H  K  A, 
and  like  to  the  Arc  A  »  H.  Confequently  AMC  reprefenrs  tne  Evolving  Pe- 
riphay,  in  a  Pofition  like  to  the  Arc  A  »  H,  and  C  is  the  defcribing  Pomt. 

6.  After  the  lame  manner  may  be  found  other  Points,  thro*  which  the 
Curve  may  be  drawn.  But  here  (as  in  the  old  QHoJratrix  of  D'mojhratm)  the 
Point  E  caimot  be  precifely  determined,  but  the  Curve  may  be  brought  fo 
near  it,  that  its  flexure  or  tendency  wiU  fo  lead  to  the  Point  E,  that  A  E  ftiall 
be  near  enough  to  the  truth  for  common  Ufes. 

7.  Suppoiing  the  Point  E  found,  a  Tangent  to  any  point  of  the  Curve 
may  be  orawn  :  and  fappofing  a  Tangent  drawn,  the  pomt  E  may  be  deter- 
nmncd ;  the  property  of  the  Tangent  being  this,  that  luppofing  R  T  a  Tan- 
gent to  the  Point  C,  and  C  A,  CE,  drawn  from  C  to  each  end  of  the  redi- 
ty 'd  Circle,  the  Angle  ACT  (the  leffer  Angle  that  A  C  makes  with  the 
Tangent^  is  equal  to  A  C  E  the  Angle  made  by  the  two  Lines  drawn 
from  C. 

8»  Let  r  be  a  point  in  the  (Juadratrix  indefinitely  near  to  C ;  and  draw  Ai? 
interftding  AHKA  in  A,  and  AMC  \no.  To  A  cas  a  Chord,  draw  the 
Arc  A  i»  r,  like  unto  the  Arc  Knh.  To  the  point  C  of  the  Arc  AMC  draw 
the  Tancent  CL=^AE,  and  joyn  LA :  fo  is  ^  C  an  indefinitely  little  par- 
ticle of  tne  Arc  coincident  with  its  Tangent. 

p.  Becaufeof  the  like  Segments  A  »»^  A,  AM^A,  Awe  A,  as  Chord  Ac, 
to  Chord  Ko'y  fo  is  Arc  Kmc  (=  AMC),  to  Arc  KMo.  Or,  Ac: 
Ao  :  I.  Kmc  (=AMC)  :  AM^.  And  dividing,  Ac- A^  (=:r<?) : 
Ao  :  :  Awc-AM<?  (=:  Co)  :  A  M  c :  That  vsy  co  i  Ko  :  \  Coi 
A M  Oj  and  alternately,  coxCoi  \  Ko  \  K'M.o.  Put  A C  for  A (?,  and 
AMC  for  A  M  <?  as  oifFering  infinitely  little^  and  then  'tis  c  (? :  C «» : :  A  C : 
AMC.  But  by  conjirH3ion  C  L  =  AE  =  A  M  C,  whence  cq  iCo  w 
Vol.  L  I  .AC: 


C$8) 

AC:  C  L)  and  the  An^  LCA^r^Co  c^(oc  being  infinitdy  near  ta 
A  C,  is  therefore  paraOel  to  it^  And  therefore  C^r,  A  C  L>  are  like  Tri- 
angles. 

10.  Becaufeof  CL  =  AE,  AngleEAC  =  LCA,  (CL  and  EA  be- 
ing Tangents  to  the  two  ends  of  the  fame  Circular  Arch  A  M  C9  make  equal 
Angles  with  its  Chord  A  C)  and  A  C  common  to  both>  the  Triangles  EAC>. 
and  ACL,  are  like  and  emiid :  therefore  are  all  three  Coc^  ACL,  EAC  like 
Triangles.  Whence  it  tolfows.  That  the  Angle  ACE  (in  the  Triangle 
EAC)  is  equal  to  the  Angle  0c  C  in  the  Triangle  c«C)  but  «rC  =  ACT 
becaufe  o  c  and  A  C  are  parallel;  therefore  the  Angle  A  C  E  =  A  C  T. 
Q.  E.  D. 

the  PimipjUnt  XVII.  In  Epiilola  quadam  mea  (Ofer*  Mathan.  Vol.  III.)  inter  alias  meas 
€  uJulr^Zm^^  Mcthodos  (quibus  in  Tetragonifmis  utor)  occurrunt  hae  du«;  quarum  alte- 
pir*d^'i^l},  ram  appeUo  Methodum  Omvobaioms  &  Evobttiams;  alteram,  Methodum  Qfm- 
Walks  i^>i6hplicatioms  &  Explk^itioms.  Quarum  ope  ofhndo  (turn  aliarum  Figurariim, 
Mar7An.i7oo.  ^um  fpeciatim)  Cydoidis  dimetiendae  quis  fit  modus  omnium  fimphciflimus* 

Simili  Artificio  colligetur,  tota  SphaenB  cum  Cy lindro  coUatio  r  Quod  fibl 
Monumentum  fecit  Archimedes. 
Vg.  4S.  Quippe  fi  ad  Bafin  P  (Peripheri«  Circuli  acqualem)  fumatur  altitudo  R 

(aequalis  Radioj  fiet  Parallelogrsunmum  Reftangulum  =  R  P.  Quod  ex  mi- 
nutis  Parallelogrammis  aeque  altis,  numero  infinitis,  Cjuxta  receptam  Metho- 
dum Indivifibilium)  conflatum  intelligatur.  Quorum  fi  omnes  vertices  intel- 
Ttg^  46.  ligantur  in  unicum  pundum  contrahi,  quo  ex  iJlis  minutis  Parallelogrammis 
totidem  fiant  Triangula  fuper  eifdem  Bafibus  xque  alta ;  fingula  fingulorum> 
adeoque  omnia  omnium>  dimidia ;  (curvata  Bafi  in  Circuli  Peripheriamj  fiet 
Circulus  (Centro  C,  Radio  R,)  Parallelogrammi  dimidius  =  f  RP. 

Quae  efl  ip6  Archimedis  Dimenfio  Circuli :  aequalis  utique  Triangulo  Re- 
ftangulo,  cujus  laterum  (circa  Angulum  Raftum)  asquatur  alterum  Peri- 
phenae,  alterum  Radio  expofiti  Circuli.  Quippe  4  R  Cfemi-altitudo  Trian-- 
guli)  in  P  (Bafin)  du6la,  exhibet  Magnitudinem  iftius  Trianguli  =:  7  R  P^ 
circulo  aequalem.  Idemque  accommodabitur  Seftori  Circulari,  fumpto  arcu. 
A  pro  P  Peripheria. 
^'1^47*^  Potto;  fi  ad illud  Parallelogrammiun  =  RP  (ut  Bafim)  fumatur  itidem 

(in  ordine  ad  Hemifphaerium)  Altitudo  R ;  fiet  Parallelepipedum  =  R  R  P^. 
Quod  pariter,  ex  minutis  Parallelepipedis  aeque  altis,  numero  infinitis,  con- 
flatum mteUigatur  (minutis  areolis  muis  Plani  infiflentibus ;  quorum  omnium 
communis  altitudo  fit  R ;  &  Bafium  Aggregatum  =  R  P.  Qjxod  fi  Rral- 
lefograftunum  hoc  (manence  magnitudinc  =  R  P)  intelligatur  in  Curvam 
Superficiem  Cylindricam  curvari  (cujus  Bafis  fit  P,  jam  ia  Peripheriam  cir- 
culi convoluta,  Altitudo  R)  quo  minuta  ilk  Parallelepipeda  in  totidem 
Cuneos,  feu  Prifinata  bafium  triangularium,  (Parallelepipedorum  fitigub 
fingulorum>  adeoque  omnia  omnium,  fub-dupla)  rcdigantur;  Acies  feu. 
Vertices  habentia  totidem  C  punda  (feu  lineolas  minutas)  in  Axe  Cylin- 
dri  conflituta,  eumque  complentia>  fiet  Cylijadrus  (PaxaDdepipedi  DimidiusjL 

*      '  ^  Ye 
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Vel  (in  ordinc  sd  Sphsram  iot^ram)  G  runutur  ntrinaue  Akltudo  IL  (ut 
fit  tota  Akitudo  D  =  2  R ;)  fiet  convolutionc  pariter  fafta)  Cylindrus  (ut 
prius)  ex  Cuneis  feu  Prifmatibus  numero  infinitis  (Vertices  feu  Acies  habenti* 
bus  in  Axe  Cylindri)  =RRP  =  7RPx  zR,  «qualis  fado  ex  ,  R  P  (cir- 
culari  Bafe)  in altitudinem  2  R:  feu  (quod  tantundem  eft)  =  7  R  x  z  RP, 
aqualis  fado  ex  -  R  (femilfe  communis  Altitudinis  Cuneorum)  in  (Bafium 
aggr^tum)  z  R  P. 

Qiiod  quidem  Bafium  Aggregatum  eft  ipfa  Cylindrica  Superficies  curva 
=  P  X  z  R)  aequalis  Fafto  ex  Bafis  Circularis  Peripheria  P  m  Altitudinem 
z  K  du£b:)  feu  7  RP  X  4)  (xqualis  quatuor  Circulis  in Sphsra  maximis :) 
Qpibus  (1  accenfeantur,  of^ficas  duas  Baies  circulares;  fiet  Cylindri  (Spkae- 
rx  circumfcripci)  tota  fuperficies>  aequalis  fex  Circulis  roaximis>  i  R  P  x  tf 
=  5RP.  EtCylindriMagnitudo,  =  RRP=iRPx  zR,  xqudisFado 
ex  Baie  Circulan  7  R  P  in  akitudinem  z  R  du6bi  z  ut  prius. 

Quod  fi  p(XTo>  Cuneorum  horum  omnium  Vertices  (Cylindri  Axem  Com- 
plentes)  intelligantur  in  unum  pundum  contrahi :  quo  Cunei  illi,  feu  Prif* 
roata,  jam  fiant  totidem  Pyramides>  fupa  iiidem  Bafibus  sque  alrx ;  fingu- 
Ix  fin^ahxum,  adeoque  omnes  omnium,  fubfefqui-tertias>  feu  ut  f  ad  7 ;  & 
Superficies,  prius  Curva  Cylindrica,  jam  fiat  Sphanica  propter  ejus  omnia  pun- 
da  squalker  a  Centro  remota ;  manente,  quod  prius  erat,  Bafium  aggregaro 
=  z  R  P,  (quatuor  Circulis  Maximis  atquali,^  habebitur,  tum  tota  SphaeraB 
Superficies  =zRP  =  7RPx4  (xqualis  quatuor  Circulis  maximis ;  & 
quidem  toti  Cui-vas  Cylindricx  sequalis  &  partes  partibus  refpeftive  squales* 
ealdem  Axis  partes  reipicientibus;)  tum  Spnxrae  magftkudo  =  4  R  R  P  =: 
-  R  P  X  z  R;  xquales  Fado  ex  |-  R  (triente  communis  Altitudinis  Pyrami- 
dum  omnium)  in  z  R  P  (Bafium  Aggregatum^jam  fii&am  fuperficiem Sphx- 
ricam)  dudo. 

£ft  itaaue  Cylindri  Sphaerse  circumfcripti  tum  Superficies  tum  Magnitudo^ 
ad  Supernciem  &  Magnkudinem  infcriptas  Sphasrxj  fefqui-altera,  teu  ut  j 
ad  z.  Clllic  quidem,  ut  iex  Circuli  Maximi  =  3  R  P,  ad  quatuor  Ckculo$ 
maximos  =  z  RP :  Hie  vero  ut  RRP ad \  RRP.)  quod  eft  iUud ipfum  Ar- 
chimedis  Inventum  celebre. 

Idem  paulo  brevius  haberetur  j  fi,  in  ParaUelepipedo  illo  (fuper  pla- 
na Bafe  2  RP  (cum  Aldtudme  R)  ex  minutis  Parallelepipedis  conflato; 
Horum  oomium  Vertices  immediate  cenieantur  in  unicum  C  (pundum) 
comprimi.  Quo,  manente  ut  prius  Bafium  A^r^ato  ==  z  R  P»  Parat* 
lekpipeda  ilia  in  totidem  Pyiamides  redigancur  ;  Vertices  habentes  ad 
Sphaeras  Centrum  coeuntes;  cujus  Radkis  R,  (communis  Pyramidum 
omnium  akitudo ;)  &  Sphasrica  Superficies.  Bafium  onmium  A^;regatum* 
Quippe  7  R  (triens  communis  Akitudinis)  in  2  R  P  (Bafium  Aggk^tum) 
ohibet  Sphxras  m^gmtudkiem  (ut  pfius)  ^  R  R  P ;  &  Spih«rs  Sup^ciem 
=  z  R  P. 

Poceftque  hoc  iridem  Sedori  Sphanico  accommodari.    Dudo  7  R  (triente 

commums  Altitudims  Pyramickim  inibi  omnium)  in  Dortionem  Sphamcae  Su- 

perficiei  piano  abfiriflam :  Q^  eft  ad  totum  Superhciem  SpharKam,  ut  eft 

T:>iametri  (feu  Axis)  pars  abfcitfa  ad  totum  Diametmm ;  ut  fupra  oftenfum 

i.  I  2  Cujus 
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Cujus  qnidein  procefTus  totius  Ratio  his  Principiis  niclcur;  nempej  »quo4 
figura  ex  Triangubs  eft  dimidia  figurae  ex  Parallelogrammis;  fuper  eiidem 
BafibuS)  sque-altis :  (Illam  ego  appello  Figuram  Cofrvobaam ;  hanc  Evelu* 
tarn :)  Et  figura  ex  Pyramidibus,  eft,  triens  figurx  ex  Parallelepipedis, 
fupcr  eifdem  Bafibus  xquc-altis :  (Illam  ^o  appello  Figuram  Cotffltcatdm ; 
hanc  Exflicatam.)  Quae  poffunt  mille  modis  accommodari  Figuris  Curvi- 
lineis  (turn  Superficialibus  turn  Solidis)  minim  in  modiim  perplexis. 

im^wemtm  in  XVIII.  I .  It  hath  been  obfcrved  by  divers  of  this  Nation,  that  in  any  Equa- 
EnKland  intb€  tion,  howfoever  afFeded,  if  you  give  a  Root,  and  find  the  abfolute  Number 
MuM^s  tn  or  Refolvend,  (which  Fleta  calls  H^mogenam  Omforatioms;)  and  again  give 
J&wkri,  b/  Mr.  Roots  and  find  more  Refolvends  ^  that  ff  thefe  Roots,  or  rather  rank  of  Roots, 
^4^.^5*91  "^  affumed  in  Aritimetic^Progreffion,  the  Refolvends,  as  to  their  firft,  fecond, 
Apr.  An.  iW-  or  third  Differences,  cj^c.  uaiute  the  Laws  of  the  pure  Powers  of  an  Arithme- 
tical Progreffio^  of  the  fame  d^ee,  that  the  higheft  Power,  or  firft  Term  of 
the  Equation  is  of.  E.g.  In  this  Equation  1144-  5444-44  =  N. 
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'  To  wit,  the  ;d  differences  of  thofe  Ahfblutes  are  equal,  as  in  the  Cubes  of 
an  Arithmetical  Pit^eflion. 

2*  To  find  what  nabitude  thofe  differences  have  to  the  Coe£5cient  of  the 
Equation,  'tis  beft  to  b^in  from  an  Unite* 

3.  In  any  Arithmetiau  Progreflion,  if  you  multiply  Numbers  by  Pairs, 
you  fhall  create  a  rank  of  Numbers  whofe  fecond  differences  are  equal ; 
and  if  by  Ternaries,  then  the  3d  differences  of  thofe  Produds  fhall  be  equaL 
And  how  to  find  the  greateft  Produft  of  an  Arithmetical  Ptiogreifion  of  any 
Number  of  Terms  having  any  common  difference  ailign'd>  contained  in  any 
Number  fxopos'd,  is  ftiewea  by  PafiM  in  his  Traft  du  Triangle  Arkhmetiepte, 
where  he  applies  it  to  the  Extradion  of  the  Roots  of  Simple  Powers* 

4*  It  appears,  how  this  Rank  may  be  carried  eafily  by  Addition*  tiH  you 
have  a  Rdolvend  either  equal  or  greater  or  lefs  than  that  propoled* 

J.  When  you  have  a  Majm  and  Mnms^  you  may  interpole  as  many 
more  Terms  in  the  Arithmetical  Progreflion  as  you  will,  that  is  to  fey,  Sub^ 
ilivide  the  common  difference  in  the  Arithmetical  Progreflion,  and  render  it 
lefi ;  and  then  renew,  and  find  the  Refolvcfnds,  which  are  eafily  obtained  out 
of  the  Powers  atxi  their  Coefficients,  which  are  fuppofed  known,  and  may  be 
readily  raifed  fiom  a  Table  of  Squares  and  Cubes,  (^c.  with  which  kind  the 
Reader  may  be  fumiflied  in  G$sUim  Centroharjcoy  and  B^Amgfm's  Firewifrki* 
By  this  means  you  may  obtain  divers  Figures  of  the  Root;  and  then  the  Ge- 
neral Method  ofFleta  and  Harriot  runs  away  more  eafily,  and  is  fb  far  im^ 
proved^  that  after  any  Figure  is  placed  in  tne  Root^  moft  certain  Charaders 

are 
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ire  ^ven  to  know  by  Aid  of  the  Subfequent  Dividend  and  Diviibn  whether 
the  Figure  before  auumed  be  too  great  or  too  finaO :  or  hS\y  it  may  be 
well  concluded)  that)  as  in  Logarithms)  when  you  propole  fuch  an  one  as  is 
not  abfolutely  given  in  the  Canon,  you  do  by  proportional  Work)  ufing  the 
Aid  of  their  firft  Differences  (when  their  abfolute  Numbers  diflFer  by  Luiite) 
find  the  abfolute  Numba  true  to  5  or  (^  Places  farther  than  the  Canon  gives 
it  (the  reaibn  whereof  is,  that  the  firft  Differences  do  likewife  agree  to  £out 
the  £une  number  of  Places;)  that  I  lay  the  like  may  be  done  in  Equations) 
after  divers  of  the  firft  Figures  of  the  Roots  are  founa;  provided  there  be  the 
like  Agreement  in  the  firft  Differences  of  the  Interpolfid  Keiblvends. 

Moreover  we  ought  here  to  take  notice  of  a  more  fubtile  kind  of  Interpo- 
lation) common  to  all  Gradual  Ranks  or  ProgrdOdon  of  Numbers,  wherein  Dif^ 
ferences  hajM>€n  to  be  equal :  Of  which  kind  the  Reader  may  find  Examples  in 
Briggii  yirthnfeticoy  Logarithmicd  (Ir  Trigoitametrid  Brkanmcoy  relating  to  Lo- 
gandims,  SineS)  and  me  Powers  of  an  Arithmetical  Progrelllon :  But  the  Me- 
Siod  there  delivered  may  be  rendred  more  eafy  and  general^  vk^  by  Aid  of  a 
Table  of  Figurate  Numbers,  by  deriving  Generating  Differences  fought,  from 
thofe  given ;  a  Do&rine  that  eafily  flows  from  Mercatar*s  Lagdritnmtechma^ 
and  ol  uie  in  the  Cafe  in  hand,  ftiould  we  fuppofethefe  Powers  and  their  Co- 
efficients unknown)  or  a  Table  of  Squares  and  Cubes  wanting^  and  give  no- 
thing more  than  a  few  Refolvends  belonging  to  equal  Moments  or  Spaces. 
And  this  may  likewife  be  of  good  Ufe  in  Ga$tgmgi  when  having  the  Con* 
tents  of  a  Solid)  for  every  three  Inches  more  or  IdS  giveU)  without  know- 
ing the  Dimenfions  of  the  Fi^re)  and  even  in  moft  CaieS)  when  the  Differen- 
ces are  Progreffive  of  one  kmd)  without  knowing  the  Figure  it  felf)  having 
nothing  given  but  its  Contents  at  fevend  equal  parallel  DiftanceS)  each  fuch 
difbnce  may  be  fubdivided)  and  made  as  many  as  you  pkaib)  and  the  refpe- 
dive  Contents  found  by  this  general  Method  of  Interpolation. 

After  one  Root  is  obtained)  the  Methods  of  UbiddeniHs  and  others  will  de- 
prefi  the  Equations  fo  as  to  obtain  more,  and  confequendy  all  of  them. 

6.  It  is  eafy  by  a  Table  of  Figurate  Numbers  to  give  the  Sum  of  any  fuch 
Rank,  or  any  Term  in  it  relating  to  a  known  part  of  the  Series  of  Equals  or 
Roots ;  but  i  converfiy  riving  the  Refblvend  to  find  the  Root)  comes  to  an 
Equation  as  difficult  as  mat  propos'd;  as  in  Dr.  WaUts^s  Chapter  of  Bgttrate 

J.  Some  affirm)  they  can  give  good  Approaches  for  the  obtaining  a  Root 
of'  any  pure  Power)  affefted  Equation,  or  for  the  finding  any  of  the  mean 
Propcntionak  iix  any  Rank  between  the  two  Extreams  given. 

5.  Others  pretend  to  have  found  out  the  Method  (incited  thereto  by  an  Ex- 
ample in  J^cn  Gcrarits  Iftvemkn  Nonvclk  en  uUgcbrey  a  jimflerdam.  1619}  id 
much).jby  comparing  of  Equations)  to  increafe  or  diminifli  the  unknown  Root 
of  Equation  as  to  render  it  a  whole  Number  (or  le(s  diflfering  therefrom 
than  any  Error  affign'd,)  and  by  Abert  0&ard*s  Method  of  Aliquot  Parts  to 
find  the  fame)  and  thereby  the  Root  fought,  altho' jt  be  a  mixt  Number, 
Fia^on,  orSurd., 


(  <J2   ) 

Probably  this  imy  Sympathize  with  what  is  promifed  by  theLea  n:d  Ilud- 
dl£mmmJbmcxu  Gcaimtr'nt  Oortejiana^  where  he  faith  he  intended  not  then 
to  publiili  certain  Rules  he  had  ready ;  whereof  one  was  to  find  out  all  the  Ir-» 
rational  Roots  both  of  Lirei^  and  Numeral  Equations.  This  muft  be  under- 
ftood,  when  fuch  Roots  are  pofEble ;  for  *tis  certain  there  are  Infinite  Equa- 
tions, whofe  Roots  are  no  ways  explicable,  either  in  whole  or  mixt  Numbers, 
Fradions,  or  Surds,  and  can  l)e  no  otherwife  explained,  but  by  a  quanta 
froxime. 

i^d.  p.  93s.  9.  The  yiiithar  of  this  Narrative  confidering,  that  the  Conick  Seftions  may 

be  projefted  from  leffcr  Circles  placed  on  the  Sphere,  and  thence  eafily  (other- 
wife  than  hitherto  liath  been  handled^  defcribed  by  Points,  and  that  by  their 
Interfedtions,  (cme  Spherick  Problem  is  determined  \  accordingly  he  found 
that  this  following  Problem,  according  to  the  various  Situation  of  the  Eye 
and  of  the  pi'ojefting  Plan,  would  take  in  all  Cafes. 

The  DiftOfices  9f  an  nnk^vn  Star  are  given  from  two  Stars  of  kwnim  Declifuh 
tion  and  Right  ^Jcef^n;  the  Dedication  and  Might  jijcenpon  of  the  unknown  Star 
is  rehired. 

And  faith.  He  hath  obfei-ved,  that,  admitting  the  Mechanifm  of  dividing 
the  Periphery  of  a  Circle  into  any  Number  of  equal  Paits,  or  (which  is  equi- 
valent>  the  ufe  of  a  Line  of  Chords,  that  this  Problem,  wherever  the  Eye  be 
placed*  may  be  relblved  by  plain  Geometry,  and  yet  the  Eye  Ihall  be  fo  placed, 
as  to  detamine  it  by  the  Inter fedion  of  the  Conic  Seftions;  confequcntly 
thofe  Points  of  Interleftion  (the  Species  and  Pofition  of  the  Figures  being  gi- 
ven) may  be  found  without  defcribing  any  more  Points  than  thofe  fought; 
and  the  Lenghts  of  Ordinates  falling  from  thence  on  the  Axes  of  either  Fi- 
gure Calculated  by  mixt  Trigommetrjy  and  hence  likewife  the  Roots  of  all 
Ow^^^and  Biqttadratick^E^piatkms  found  by  Trigonometry. 

For  givijDK,  from  the  Mefelate  of  Sb^ms,  the  Scheme  that  finds  thefe  Roots, 
it  will  then  be  required  to  fit  thofe  Seftions  into  Cones,  which  have  their  Ver- 
tex either  in  the  Center,  or  an  affigned  Point  in  the  Surface  of  the  Sphere,  to 
which  tliey  relate  as  ProjeSed,  and  proceed  to  the  Refblution  of  the  Problem 
propofed:  And  how  to  fit  in  thofe  Sedions,  fee  the  7  Booki  of^poUomw^ 
AAdarfim,  the  }d  V(Jume  of  ^j  Cartes* s  Letters ;  LeotandiGeometria  Prdhca^ 
umderjonii  Exercitat.  Geometrica. 

As  to  the  Problem  it  fclf  it  is  deterHiined  on  the  Sphere  by  the  Interfeftions 
of  the  two  leffer  Circles  of  Diflancc,  whofe  Poles  are  the  known  Stars.  And 
this  Problem  hath  divers  Geometrick  ways  of  Refblutic»i. 

1.  By  plain  Geometry  (in  the  Senfe  before  mentioned ;  fuppofing  a  Plain 
to  touch  tne  Sphere  or  the  North  Pole  :  if  the  Eye  be  at  the  South  Pole,  pn>- 
jeding  thofe  Circles  into  the  faid  Plain,  they  are  fHU  Circles  (by  reafbn  of 
the  fuo-coutrary  Sedions  of  the  vifual  Cones)  whofe  Centers  fill  in  the  fides 
of  the  Right-lmed  Angle>  made  by  the  Projeded  Meridians,  that  pafs  thro* 
the  known  Stars;  and  tnus  the  Problem  is  eafily  fblved  in  this  manner. 

1.  If  it  be  required  to  be  performed  by  Conick  Geometry;  in  one  Cafe  it 
may  be  done,  by  placing  the  Eye  at  the  Center  of  the  Sphere,  and  projefting 

as 
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as  before ;  to  wit,  when  the  longer  Axes  of  the  Figures  being  produced  con- 
cur above  the  Vertex :  Here  the  Problem  is  determined  by  the  Interfeftions  of 
two  Conick  Sedions  (whereof  a  Circk  cannot  be  one,  unlefi  its  Center  be  in 
the  Axis  of  the  other  Figure :)  And  in  this  fecond  Cafe,  thrfe  points  of  Imer- 
feftion  fall  in  the  fame  Right-line  or  projefted  Meridian,  they  did  befoic,  but  , 

at  a  more  remote  diftance  fix)m  the  Pole  Point,  to  wit,  in  the  former  Suppofi- 
tion,  the  Polar  diftance  was  meafurcd  by  a  Right  Line,  that  was  the  double 
Tangent  of  half  the  Arch ;    here  it  is  the  TTangent  of  the  whole  Arch, 
Hence  it  is  evident,  how  one  Projedion  may  b^et  another,  yea,  infinite 
others,  altering  the  Scale:  and  how  the  lejOfer  Circles  in  the  Stereoffraphick^ 
Projeftion  help  to  defaibe  the  Conick  Seftions  in  the  Gwmtonick^  Projedion : 
But  (to  reduce  the  matter  to  the  common  Radius)  if  we  fuppofe  two  Spheres 
equal,  and  (b  placed  about  the  fame  Axis,  that  the  Pole  point  of  the  one 
fliallpafi  thro*  the  Center  of  the  other,  and  the  Touch-Plain  to  pais  thro" 
the  iaid  Center  or  Pole-Point ;  and  that  a  lefler  Circle  hath  the  fame  Pofirion 
in  the  one  as  in  the  other;  then,  if  the  Eye  be  at  the  South  Pole  of  the  oner 
it  is  at  the  Center  of  the  other ;  and  any  Projeded  Meridian  drawn  from  the 
Projefted  Pole  point  to  pafs  thro*  both  the  Projedions  of  thefe  lefler  Circles,. 
the  diflances  of  the  Points  of  Inteifedion  are  the  Tangents  of  the  half  and 
the  whole  Arch  of  the  Meridian  fo  interfeded.    But  as  to  the  Points  of  In- 
terfedion,  which  determine  the  Problem  propos'd,  they  may  be  found  with- 
out the  aid  of  the  former  way,  from  a  GnanMnkk^^ndi  Stereographicl^  Method 
of  meafuring  and  fcttiTO  off  the  Sides  and  Angles  of  Spherical  Triangles  in 
thofe  Projedions,  which  is  neceflary  in  what  follows. 

J.  If  the  Problem  is  to  be  performed  by  mixt  Geometiy,  as  by  a  Circle, 
either  a  Parabola,  Hyperbola,  or  Ellipfis,  the  Circle  may  be  conceived  to 
be  the  fub-contrary  Sedion  of  a  Cone  projeded  by  the  Eye  at  die  South  Pole, 
and  any  of  the  reft  of  the  Sedions  by  the  Eye  at  the  Center  of  the  Sphere. 

4,  If  by  any  of  the  Conick  Sedions  however  pofited,  the  Projeding  Plain 
may  remain  the  fame;  but  the  Eye  mufl  be  in  fome  other  Part  of  the  Sur» 
£ice  of  the  Sphere,  and  not  in  the  Axis* 

XIX.  I.  Conlhrudio  qmm  tradit  Cartejjm^  quxque  facillime radices iEqua-  ^«  c^vfimBUn  - 
tionum  omnium  Cubicarum  vd  Biquadraticarum,  ubi  deficit  fecundus  termi-  qumdraticjEqHml 
BUS,  eruit,  ut  noia  fupponi  poteft ;  attamen  cum  cardo  fit  a  quo  fiibfequentia  <"»*,  h  »  '*»•«' 
pendent,  ex  illius  Gecxnetria  defumptam  phcuk  Regdam  adjuiigere,  pauculis  iyM^^Simund 
nonnullis  in  melius  (ud  reor)  tranfpofitis.  Halley-  N.  iS8^ 

Deficiente  fecunck)  termino  omnes  aequationes  Cubicx  reducuntur  ad  ^  banc  Juf^Aru  15S7. 
fbrmam  z,  \  :^.  iLpz^  aaa,  ==  o,  ac  Biquadraricas  ad  banc  ^  ^  '^.  af  %  ^. 
4iaqz..a^r'=^09  (ubi  a  dengnat  latus  redum  Parabolas  cujufvis  datx,  quam 
in.Conffandione  adhibere  licet,)  vel  fumendo  0.^x0  unitate,  ad  banc  %  ^  %i^ 
iz^qzzn  o,  vel  ad  banc z*\i^»pz,z^4jiz,.r  =  o. 

Jam  data  Parabola  f  AG,  cujus  Axis  fit  ACDK t  ac  latus  redum  ^  vel     Tig,  4^.  • 
X,  fiat  AC  ejus  dimidium  ac  coUocetur  lemper  a  vertice  A  verfus  interiora  fi- 
gur»;  dein  fumatur  CI>=  i^  in  Unea  ilia  AC  continuata:  verfus  C  fi  in^ 
xc^uatione^fuerit  -  gr  vd  v^is  alteram  partem,  fl  habeatur  -^  /.~  Porro  ^ 

jlundo'> 


(M) 


pundo  Dv  aut  ex  pundo  C  (i  non  habeatur  quantitas  i^  er^enda  eft  ad  ax^ 
im  perpcndicularis  D  E  squalls  \  f »  dextrorfum  quioon  a  fuertt  -  ^»  ad 
altcrmn  vero  axis  latus  fifuerit-Vf;  acCirculus,  Centro  E,  RadioAEde* 
fcriptuS)  (i  squatio  fuerit  tantum  CubicS)  Parabolam  tot  pundis  F  &  G  in* 
t'ertecabit  quot  veras  habet 'Radices  quarum  quidem  affirmativasy  ut  GK» 
erunt  ad  dextram  Axis  partem,"  Negative,  ut  F  L,  ad  finiftram. 

Aft  (i  Mqmtio  Biquadratica'fiierit>  augeri  vd  minui  debet  Circuli  Radius 
A  E,  addendo  fi  fuerit  -  r,  velfubducendo  fi  fit  +  r,  ex  ejus  quadrato 
redangulum  ary  feu  contentum  fub  Latere  Redo  &  quantitate  data  r;  id 
quod  nuUb  fere  negotio  efficitur  Geometrice.  Hujus  vero  Circuli  interfedi- 
ones  cum  Parabola  omnes  veras  Biquadratics  iEquationis  RadiciS)  dimiflis  ad 
axem  perpendiculis^  exhibebunt ;  aiErmativas  quidem  ad  dextram  Axis,  Ne* 
gativas  vero  ad  finiftram.  Totius  demonftrationem  Cartefioy  ejus  Inventori, 
relinquo. 

Notandum  liic  me  qperam  dare  ut  (emper  habeantur  Radices  aSirmativx 
ad  dextrum  Axis  latus>.  ut  evitetilr  confufio,  ii  pluribus  cautionibus,  quarum 
caufa  minime  evidens  eft,  neceflario  oritura. 

His  prsmi(ris>  ut  aditus  pateat  ad  conftrudionem  etiam  earum  aequatio- 
num  ubi  reperitur  terminus  lecundus,  confideranda  venit  Rj^ula  pro  tollendo 
termino  (ecundo,  ac  reducenda  squatione  ad  aliam  qux  metnodo  prscedente 
conftrui  pofiit.    Omnes  vero  hujus  claffis  squationes  cubical  ad  banc  fbrmam* 


^^  lfz,z..  apz,.  aaa  =3  o,  vel  ad  banc,  k,\  bz,z^  H-.aaq  =  o ;  Biquadratics 
aaqz,.a^rz=Oj  yAx,*.hz,^.apz,z,.i('.a^r^zOy  vd  denique  ad  banc,  z,'\ 


vero  ad  banc,  z,\  b  z,\  apx,  z^  aa(j  z,.  a  r^=o,  vel  ad  banc,  ^^>  iz,\  *. 


^*'.#.'J('4'r  =  o,  reduci  pouunt:  i  quibus  omnibus,  prout  fignis  ■+  & 
—  diverfimode  conneduntur,  ingens  oritur  varietas;  unde  R^la  eeneralis 
omnibus  inferviens  obfcura  ac  maxime  difficilis  redditur,  Jiifi  metho(&  quam 
fubjungimus  iUuftrata  nodifque  extricata  tradetur. 

Tolutur  in  Biquadraticis  lecundus  terminus  ponendo  a:  =  «.  +  j  ^,  fi  fiierit 
-V  ^  in  squatione,  ydz,  =z  z,  --  ^t,  fi  fuerit  -  ^  :  hinc  a:  -  ^  ^  in  primo 
cafii,  &  -\-  •;  ^  in  altero  aequatur  «. ;  &  in  iEquatione  quavis  propofita,  fub- 
ftituta  bco  &  quantitate  aequali,  prodibit  nova  squatio  termino  lecundo  ca- 
rens,  cujus  raoices  omnes  x  data  differentia  ;  b  vel  excedunt  vd  deficiunt  k 
radice  qusfita  %• 

ExefPip.  I.]  Jc^  4-^^'  —  4pz,Z0  -  44g'^  +  444r=:o. 
fit  AT  -  ;*=«,  Etcrit 

XXX  —  -^  xxb-^  --xbb bbbz=^z,^ 
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I 

-•  *4qx  -|-    4*f»ss  -  dfqx, 

^  Hamnt  oflimoih  fumiivt  fk  t^ittio  nota  iecuiKb  termiiio  carens^  quxque 
proinde  juxta.  .R^g;uW  C^^£«Mm  coi^ffaw  Do(fi,tj  ^fecijundo  bcp^  i  ^  ^* 
toidium  cbeflScienus  termini*  tenii^  per  d  iive  Latus' re^uin^  divaft  hoc  eft 

-   — ^;  acLoco  —  fdimidiumcoefficienti$tcrtniniquai*ipcr4  4 

±    tlk         X  pi        t    ■      *  *      " 


£v]i^  five  -t -— r ^  —  C-- a..  Cuius  partes  figtio  +  notatas 

HiiBflmtiM^  Axei  iigiio  -^  fidiitaB  ^atoffiim  ift  faafa»- 

«r  oentfiiiti  Cfr^  ad  conibudtianeiti  1^  cajos  kterfedaoncs  cum 

Pttabola,  <ti^ffis  in  axem  peipeadfcdi^  radioes  omnes  reras  ji*  defijgnet,  a£-' 

£rtmtxfms  quidem  ad  ^Ijotrani'  axis^  -  Mgmw  veto  ad*,  {iiufism,.  .  €ifm  teio 

X  ^  {i-asi  4H  4lU€ttidaln6Bffl.'is&^]tMralk  &  ad  dii- 

ftantiam  i  b,   petpendicub  iUa  ad  hanc   Parallelam  tenninita  dd^nabmiF 

tHiiiKs'nidktt  tfxhm^^ZH  t^Batm^  negmvas  veto  ad  finiiliiun. 

Radium  circuli  quod  attinet,  habetur  ilfe  ^addendo  partes  negativas  k  aufe- 

itndo  partes  affirmatives  termini  qubti  Ma  diviib   e  quadrate  Jinex  A  E^ 

•A  centre  invtfimo  £ od'vertkcm  PanboljB  Adu&s :  id  quodimaacimar  ex  pmfc 

•€ffi0tiir  aij^mif^  boq  Uneae. A  6:  ii»am £:Q;  .'^  qaJs^od  Oimerfodtioneni  ^P^ 

rabolas  ac  paralkte  prsdidae  terminatur;  ejus  enim  qw^lratum  atnaii  tctm- 

m  qtiinti  partes  ex  aolatione  rtcminr  fecondi '^asquationi  nova&  in^eflas  complex 

^tur  (mi  facikpiobabitttr) :  acreftit  (bhimmoda  at  ipfiusEO  quadratum 

migeatUT)  ii  in  apgoatJopeiiahgatur  ^  iis  vel  minoacur^  (r  fit  ^  ri  addimone 

•vtf /iibdtididne'vefiin^:^  r^\  undeuaonfiatur  vquadrMuni  .Radii  Gircufi 

-qitaefiti-  -c  ' '•     v').-.  .  :ii.. :.  J:j£  ^la'^:/:.  .    .1  :i   './i     .    *.vj  n,'i         > 

Hxc  eft  Methodus  inveftigandi  regulam  centralem  A  Bakeri  omnibus '^o»- 
tidiibus  libera,  ac  Btisiacilis ;  ic  f(da  dtfibentia  dk  eo  ^r6vetiit»  quod  ego 
joxta Axem, ille  verp  jinoa AidparaMelamrimdi e)ufdem  centrum  detenainar: 
quodk{ue  egd  femper-radices  aftamiadvasi ex.  Axis  :dextro  laKEe  iovooio^  quis 
lib  nunc  4ntia>nunc^i(idSlibcaAifi^  iiO  ,  ivr    *  '       '.  'J. 

'  lEqnatjnnes  cabicasjquqdratoneti' eanredaci  debcft  ad  .Biqtodiaiib0»'^inie- 
xmam  eaotem  re&nbi  isenersdi  canftnd  pdSint  >' id  quod  fit  ducendo  «quati(P- 
^piopoGta^i  rJLm.fiiam  «.  i^pravak  .qimb  Biquadnfio  in 
<jua  deficit  terminus  ultimus  five  r.*  quapnipter  futdatp  /ecundo  termino  &  in- 
ventocenttQ  £^  lineaiEO  eftimUns  Circuli  (cuiliiciliiKe  iir^!»lo,^  iandVa 
aaquatbhe  totus  terminui  qiuntm>ex.*ipik  abj^cidne  tsmofli'  Kechndii  ouaanr.  x;  ^ 

:   SoL  I.       ^  *  K  Exoff. 
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d  tollendum .  (ectiiklum  tenninum  ponatur  x  ^  .j^tt^s:  z^  8c  fict 
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I  Wc.f»^a'3^\£tti6iii^^  ieffit  ttifti^  iatu-<6e^c]ew;  jfier  <<  dhri&  w«. 

-^— — I f%.hco — />uliirpaiidacft;ac  ayfficiciiill  wnA^qdtatidi'^ 

!•  4         i  i  •   -     .  ^    ^^^        J  ^^ 

''-f  a  jS  viceoil^tpuus  V  f  in'cobftfh^one  Qtrt^lklMzMcA  centrum  *£' 

ktus  (ob^  +  ^4s:  «)  cttjus  littocfeAb ciite Flndiok' fit  O 
^£5  RaiibEOddaiptiB  Pnbolini  ktm  yd  taogct  ki  ox  ^uoftb  <9i0t 
4Bqiiatio  ^erasiiiBer'Mliccft:  qu^qiiMkia^adiflCiioii  «*  luBl Mrpeodicuk 4r 
fkual^silUs^jil  Add  yiwBdtal  AaaaiSki  ^  <kKtiniBi/i}uid(Qm  Aummigs,  N«> 

Si  in  ^uttioiit  defiioit  tmnidiii  tttdts  vtl  quaitui  idl  utermii^  iweft^ 
eanda  n^^uk  ccDtrali  Dolh  oihhiiio  ob^nysknda  eft  meefaodus  diAsremiai  ftd 
joefltieme  ^uandiate^  vd  f>  dceraBtpttttti]ic]meariiinCDacD£eK<tiiai»> 
'tktte^a&qiiosilxM^  «c  pcddnceikluin  eft  cUm  itelMptts  oo^ieati- 

ijaftentis  iX  2^0rv  mcdncfaan  geaen^^ 
jiia  fitdUor  ttc  pancm  expeAa»k  e^  affionptt  ad  coiifthtAidDali  fife  t^i^ 
^boh^. five alift  qihxvis  faneai .ciuhra^  rcum  kiiK9tt.aBqMtto,iMl.B«|uadraM 
ifctidit*  JEAiimxbin  bete  6iiboaDifaii9cniiTtts^Mv:Ci^^ 
ometrica  pnter  omnem  fpem  ezpedita»  ac  hanun  renun  Curiofis  abunde 

Ddcriptai Fnbda  N  AM,  a^iis  verbet  A^  Alb  ABC>  ac hnis stflimiv^ 

•ifdocanir  cqnatioad  hatic  iorteBn  Xr"^.  ^  :&  '•  nf «  «•  4jf  ^ «v  4  >.^c  o^  vdad 

'v  4f«        .lamcft  Vi-ttiu«^;«;*ii4f.=s.o$  fitvbica  tanttim  fuerit;:  tkih  ad  diftabtaim 

B  D  s  ^  ^  ducatur  linea  DH  Azi  .pmOsk,  ad  finifbtmi  qiikhh^fi  fistfic 

•  j^  hy  •diddbmm'fi  'f^  ^^  ^tHttibolsiGceurrens.  inr^pnpAo  D ;.  (ir  qoo^ikinit- 

aatnr  perjkndiculcHh  in  'aiam;  fiD*    In  liact  AB  coniinima  TdrfiK fi  fiat 

BiCs=  |i^  A<bcBturlunBK.nttkiyieimdiiiiBatai^   fiofro  fit  KC  s 

'  ra  A  B  in  Att  fenpet  lihn  K  jcoficinuato ;   ac  fie  tabeator  ^quariticBB  ^ 

ifigio  >^,a£&dal^.Te^  leafiba  partei  etiam  .fuffia&i  CWta  i^f\  vdi 

in  .cumoM  £  Ihabeaov  4  1^  ^  '^  ?''#'  £'  oigaw  Axr  jape»* 


C«7) 

continuacs,  pccuntnsin  pun^F;  quoa  quidem  Circuli  cequUici  c<^ 

trum  efly  fi  defiierit  c|U|ntitas  j;  ^  li  n4)eatiir,f,  iumeiKla  e|l  ip  F£>  fi 

'<)pi]$  eft  conciiiuata>  linca  F-G  =  i  ^  fimftrorfum  quidem  fi  fuerit  +  fi 

ttrorfiun  fi  -  f  ooOocand^ :  £t  puadum  C  er(t  <:enmiin  Circuli  ad  con* 
idiooem  propofitam  idenei  a  quraue  Kadiust  fi  defiieric  quaodcas  r,  hoc  eft» 
ii  tantum  Cubica  fiierit,  erit  Biea  G D ;  cujus  quadntiim  in  Biquadiadcis  aa- 
^gendum  eft,  fi&ecit  --  r>  xvd  mimieodun^  fi  A-  ^^  ad^itioiic  vd  fiibdifdiooe 
rc^anguli  (ub  r  &  latere  redo.  ^  Pefcripio  fie  Cirqikw  ab  mtcsfediombus 

5 'jus  cum  Paiabok  dcmiifis  in  fineam  D  H  ^petpaidiciili$i  qus  ad  fituftnm 
unt,  tit  N  0»  i»}ices  ^uauofiis  n^gadvias  ien^ 
utML>  affirmativas. 

Alita  ac  paub  fimplidiis  .Squationes  Cubicae  ]}xstii  Scho^tm  K.(gulara 
iconftmuiuur»  quaque  etiam  ladices  ad  Axem  referuntur:  quoniam  veip.ipK 
-inventor  nee  nxxlum  inveniendii  nee  demonftruiofiem  invepti  cxponitv  noQ 
abs  re  erit  e^dem  fiindameacum  bic  ^djlcene,  ilimul  atque  EHeftionooi  Gep^ 
^nemeam  concipniorem  redd(re»  arqife.eautionibus  qwbos  ipipHcatur  god"! 
care. 

HscR^qgubderiiowr  €;?c  eo  quod  mnis  ixquado  Cubica  reduci  poffic  ad 
Biquadiadcamy  iaqua  deficiec  cetapinus  lecnndu^ :  Hoc  fit  duceodo  aeqi^ati^ 
nem.pr9^fitam tnv&  •« i  :;=  .q»  fi  fuedtrh ^ in asquadone> yel in^z.  J^b  s  Op 
fi fiiott  ^  ^;  &  ^uado,ooya.^cpdiu^  ealSem l)abe);>it  radices  cupi, Cubica* 
atque  infiiper  akeram  ipfi  -  h  asqual^n^  fi  fiiedt  -  i  in  sqnatioQei  vd 
cotfcm. 


i>inop0natuccpnftnieiida..&' --.c'^  r)-f4^      ^ma^xq. 
:Hxedu)Qain;c4-^fit«^  -**^4"^^**4'*^f* 

liic ^efiiac  Belindas  lenqniSy  mz  GoefficiSDs  teitfi  -'.tti,^iM.f:Jkt 
4-  ;^loQD  ^ip  vdGDtiQ  C0BitteakM<;^vff^ 


'A 


MMans€erniuqumi£c^*««^f^'k)«oif  Td  D£  4ifiiqNDkb^  adKK|uc 

I'M 

r 

''Cionis'aio'Yaetf  tM»  —  vd  t^*  ^  xiafaicuc^itsttn  ipiiafihmiin  «cvcumii6iCQlit»  id 

^JUdtns^us.    Demqu^ddbflfmOKukb  abinc^^ 

'labekidesiiffitjin  aneoi  imsendicida  ^fiwiafytri^  iidirn  ctMifhnnfi  nffirriMft* 

'i«&'ae|^atif»^  Cflkiemiegeacfii^ 
'  LiveftK^toor  ianaem  cencnxm  CitoA  ^Miflsttdboiie  perqnam  firafli,.  aam^ 

«que  «nn£uiin  Cnfaids  pfsfaenda.    .DdbopttiMbme  A«MD  fit  ¥eiv    l^^.  <•» 
sex  A>.attiufi  Azts  A F :  ad  difiandaoi  jipfi^  i  aMuakoi 'ducatur  ^Asd  panDda 
I>K»;  ad  acsDOam  fi  iberit  ^4^  6  in  oscpatiaoe,:. id^finiflnm  iG  r- 1^  quat  Bmn^ 
\)bhd  oci^nat  in  pm&y.D.    CemnsDi&.iA{deficribamiir.  Bjdm.aoqu^^   ^ 

"ai»ctt&  tccabi  utnoqne;  t&  jnterfeaantes^  .acoper.ift^doaiifn  punfta  dncatUr 

<'liafiaibMtoinaca  fiC  KgMMsdb^^BBMXjhffbb^  iifi* 

!  .        ^^  K  i  ^  ftafc  ^ 


flat,  &;  Axi  ocqirrat  ixi  punftp  E.  Al>  E?  H^erne  ^luidem  (i  in^aequ^tlone  h*r 

beatur  -'  p,  Vel  fuperne  verfus  A  li  fuerit  -4-  f\  ponatur  t  E  t=  ~ j^  j  &  ex 

P  (velcx E  fi  defiierit^)  educatur Derpendiculum EG,"  Unea  B C  occurrens 

in  punfto  G ,'  &  in  G  F  produfta  hat  G  H  ^  f  ^,  dextrorfum  quidem  fi  in 

»quatione  habe^tur  -  ^,  aliter  finiftrorfum,  ^plicanda  :  ac  pundum  H  erit 

Centruni'  quaefituim,  H  t>  vqx)  Circuli  Radius,  qui  demiflis*  in  Axem  Perpen^ 

diculis  ab' intafe^foriibus  fuis  turn  P^irabola,  ut  L  M, '  Radices' omnes,  ut  pri- 

us,  commonftrabit^.  \  "        '    '  ^-  '      ' 

thi  i6tmler  of    '  2.  Ex  CoTtcjio  &  ex  fupradl&is  conftat,  tarn  in  Cubicis  guam  in  Biquadra* 

^Mti"»^^t»  ^^^^  aequationibus.  Radices  expohi  pofle  demitrendo  ocrpendicula  in  Axem,. 

SSr  limiil  ^nd  Ihttamve  diametruih  Parabote  datae,  ab  interfeftioniDus  Cwcvx  iflius  cum 

SaFlV**!/^'*^'  Circulov    Cum  Circuius  Parabolam  fecam,    vel  in  quatuor  vel  in  duobus 

p.^si9»      '  °'  punftisjeam  intcifccare  neceffe  eftt,  conftat  in  Biquadratitis  vel  duas  vel  qua- 

Nqy.  ftn.  1^87- tubr  radices  veras,  Affirmativas  vel  Negativas,  iemper  haberi;  uri  etiam,  fi 

Ifbrte  Circuius  illam  ftngat,  quo  in  Cafu  ajquaUtas  auarum  Radicum  ejufdem 
figni  concluditur.  In  Cubicis  aurem,  quoniam  una  ex  interfeftionibus  ad 
Conftruftionem  requirittir,  nonriifi  una  vel  trcsrcliqux  Radices  defignant  unani 
vel  tres;  uti  in  pihi  Conta6his,  unde  conftat  duas  acqtiales  repenri  Radices, 
Problemaque  unde  refultat  xquatio  revera  Planum  efle.  . 

Cubrcr  itacpie  ouiaes  quomodocunque  ^fk&x  una  vd  triplici  Radice  exr 
jplicabiles  funt,  utique  femper  pofTibilesy  nempe  fi  Radices  Negativas  pro  veris 
admifetis  :  fie  Biquadraticas,  quarum  terminus  ultimus  r  figno  -  asfeda  dfi. 
^uabus  vel  quatuor.    Aft  fi  habeatur  +  r  in  «quationc>  caque-  tanta!fit,  ut 

%•  49^  \/CD^  ^'afj  minor  fit  quam  ut  Circuius,  eo  radio  ac  centro  G'defcripcust 
Parabokm  contingere  in  aliquo  pundo  poffin.  aequatio  data  omnino  impofE-r 
bilis  eft,  nee  ulla  Radice  Negativa  vd  Affirmativa  expliabilis :  Sed  de  his 
plura  in  feqpentibus. 

Quoniam  vero  taiit^  ihtd'cedit  ditferehtia  irster  caTus  Cubicarum  &  Biqua* 
atif aniln,  'ut  fimui.x:ompidaeadt  nequeapt ;  primum  Cubkas  Asiodc  attras 
tra&abimus.  Cubicas  vero  infinitis  Circulis  in  data  Parabola  conArttunrur, 
fiiquadratica?  autem  unico  tantum  (faltem  his  methodis).  id  adeoquia  ponei»»- 
do  «  --  r  five  indeterminata  aliqua,  aequalem  nihilo,  asquatio  Cubica  reduci^ 
lur  ad  fiiqu^draticam  ftsfdcm  R«lice;  cum  Cubical  habedt^r  ^tkiiae  inf^poi 
aliam  ipfi  e  squalen) ;  unde  fit  ut  tot  Circulis'  diverfis  conftrui  poifit  Cubica, 
(]Ux^imagin^i'VeIis'quantitates^>ideftinfitiitis;  Imer  hste  veit»  ConftniftioMs-. 
ilk  quam  fuperius  ($•  fik.)  dedi  loage  ladUima^ft.  Huic  tamen  non  mtdrum 
cedit  alia>  quae  ad  enucleationem  .Numeri  Radicum,  earumque  I  Jmitum  ma« 
gis  accoaunodata  ^^detvr,  quacqae  omun  tiahit  ex  ablatiooe  fecoiMk  teniuni^ 
ponendo  modo  vulgarl  at  ^=:  %  +  vd  -  4ertia  parte  Coefitciemis  tennid  fe* 
cundi.  Haec  auicm  efti  Batal-Panibela  A  BY  ejuTque  vertice  A,  Axe  A  £  & 

'ki.^x-^  .  l^rere  re&6  a,  reducacur  asquafia  ad  fbnnam  confiietam^  t«%.  z,\  i  z*.  \ 
upz^A  a^^^=z  o.  ^eifide  ad  diftanciam  4 1  ducatur  Axi  paraAda  B  Kr  dex^ 
ttorfum  quidem  fi  fiierit  +  ^>  ahter  fimftrorfum,  Parabols  occurrens  in-  B  | 
ac  Iineas  fii^ypofits  A  B  oigatur  perpendicularis  utrinque  interminata  D  P, 
Axi  occurrens  in  punfto  G.  DeB  in  Axemdemitteperpendiculum  BC».& 
-f^  AC  fia  C]|  ^F^  ^uflili^  ac  verfi^  infirioia  poratur^.  jib.  £  fiac 


(69) 

E  Ff  =  lp7  fi»r(um  quidcm,  (i  in  sqiutioae  focrk  -f  p,  dcoifum  vero,  fi 
-  /,  ac  e  punfto  H  (vel  ex  E  fi  defuerit  quantitas  p)  educatur  pcipcndicu- 
him  H  Q^interminatae  D  P  occurrens  in  pundo  O.  Deniquc  in  linea  H  Q^in- 
terminata,  fiat  O  R  =  7  f,  ab  O  dexrrorfuui  fi  fiicrit  -  f,  Sinifcorfam  fi 
4-  f 9  collocanda :  ac  Circukis  cemro  R)  radio  R  A  defcriptus,  tot  punftib  feca- 
hit  Parabolaim>  quot  squatio  propofita  veras  haba  radices ;  easque  etont  per^ 
pcndicula  Z  Y  i  pimdis  interfeftionem  Y  in  Axi  parallelam  B  K  demiffa ;  qua* 
xvm  qus  ad  dextrar^  lineae  B  K  Affirmativas  funr,  ad  Sinifb-am  Negative. 

Hujus  Conftru6lionis  conunoditas  in  eo  confiilit,  quod  Circulo  per  verticem 
tranfeunte  peragitur,  perinde  ac  fi  defiiifTet  fecundus  terminus ;  ideoque  ad  Ra- 
dicum  Numerran  determinandum,  fiifficit  Loci  five  Lme«  Curvx  proprietatcs 
perfpe&as  habere,  quae  fpatia  difcriminat,  ubi  fi  ponatur  Centrum  Circuli  qui 
per  Puabotas  Verticem  tranieat,  circumferentia  ejus  vel  uno  vel  tribus  aliis  puny^ 
djs  earn  fecabit ;  hoc  eft  Lines  curvx,  in  quam  incidunt  centra  omnium  Circulo- 
rum  per  verticem  tranfeuntium  ac  deinde  Parabokm  cai^entium,naturam  definire. 

Locus  autem  ille  eft  Parabolois,  quam  cum  CL  WaU^  femicubicakm  appellare 
licet>  five  .in  qua  Cubi  applicatarum  ad  Axem  fimt  inter  fe  ut  Qjjacjrata  gpiv- 

tionum  A^  Cujus  Lams  re^^um  eft,  ~-  Lateris  Refti  data^  Parabote^  Ver- 
tex vero  pundum  V  exiftente  A  V  dimidium  Lateris  redi  ejufdem  Parabolas* , 

g 

Hoc  eft,  fi  ponatur  Unitas.  pro  Latere  Redo  dats  Parabote,  —  cui  brdinatim  >. 

applicatx  squabuntur Q^iadrato  partis diametrt  five  cuIhis  ex  |  VH  quadrato  • 
ex  K[R,  fi  fcilicet  Rfit  Centrum  Circuli  qui  per  verticem  Patabolae. traofeat^  . 
eamqu^  doinde  contingat;  Hsc  eft  Curva  iSa  quam  primus  mortalium  NeliM  > 
Nofns  reds  ditaei.aecpJem.  demonftravit,  eaque  occafione  apud  Principes. 
Geometias  dudum  celeb-is;  ejufque  proprietates  CL  WaUi/uuivij  finem  Libri  dg 
Cf^f  ScHifmmPrtf,  8^^  9,  dslimmim  Qmmmm  fuiik^,  aliiqu« 
acri  ingenio  djlqgijSyere,  quorum  fcripta  confultat  LeSor. .  H«c  Curya  utrm-  • 
que  ab  Axe  I^abols  <fcfcripta^.  vix^Sf  N  L,  V  P  X,  ipatium  compleditur/ , 
in  quo  fi- ponatur.  centrum  Circuli*  cjui  per  verticem  A  tranfeat*  interfecabit 
ille  Parabolam  in  tribus  aliis  pundis*;  fpatia  vero  ab  Axe  i^emotiora  Centra  i 
praebent Circulis non nifi  uno  praster verticem ppndo Paiabolamfecantibus. 

His  probe  intelledis  jam  ad  determinapdum RadicumNiimerum accingi-* 
wmi ' Ac pi;inium  deficiat  fecundus  tenninus;  fitqae Latus  Redum  i>  vel AV 
=  ; ;  in  confhiadioDe  VH  eft  \py  HR  vero  7  j;  cumque  fi  fiierit  +f,  ab  V  ' 
verfos  fuperiora^  ponenda  fit  f  f.  Centrum  Circuli  extra  (patiuih  L  VX  fem-* 
per  conftmii^ur;  ideoque  una  tantum  Rjadice  explicabi|is  eft,  Affir^^tiv^.fi 
-.^..Negativa  fi  +5'-  qtie quidem Radices  Cariani  Regulis  inyeftigantur.  .Si 
vdo  ifiierit  -  /^  V  H  =  i  ^  inftme  ponitur,.  ac.  fieri  poteft  ut  H  Rycadat  in-  > 
tcr  Axem.  &  Ciirvan?  vi^  vel  V L,  fi  fcilicet  Cubus  ex  .\YH,,five  ex  J,/^^  . 

flKijor  fit  quam  quadratum  eat  -    q^  five-  —  p  '  major  quam- — ^  f  ,quoin  ca*  ^ 

11^  tres  dantur  Radices,  duae  Negative,  fi  fiierit  -- j,  ac  una  Affirnutiv^r earun> .4^ 
funjmaBaequalis;  velfi  +.f>  duae  AflSrmativas  unaque  Negativa^   Qyod  fii 

-^  i.!  nwnw  fit  auani -r-  f  jviwwntiimrcpfirituf  Riid»  Affi^  ^i- 
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NcgatWa ^i  +  f  Atqu^ h«c  paflim  doccntur abih qui hanc Geometrue p9> 
tcm  traflarunt. 

Jam  adfint  omncs  termini,   ac  primum  proponatun   e»  g.  arauatto  h« 
«,  •.«,'^  +  jt^-^  =  o;  cuietiamFigunmC5i)^ptavimus,  Innujuscon- 

ftrudioneBCrr:-^  fc  VG  =  ^AC=:-^**,VE^**,VH-^  W- 

—  ftGH-**-.-ipvd— ^-— **,hint'HO  =  — *'-4-*/»vcl 
'x^'  9  i^t'^9  *7  * 

i  '^^ .  JL^  \ ataueHKbfivcdift«mC«triCircuUB.id>  Ax&dl  fempecdif^ 

<J    '^      27        ^ 

Uremia  inter      tfic  —  ^'+ -f*  qoaB  fi 'aDqi»iitii5  X^cnmim  cadk -ii 
Axe;  fi  -^-  hfmkf^  fit  ijten^^'  +-  ^  ad  Sm^fam  Axis  fin  minor  id 

Dextram.  Si itaqueCubi ex  —  VH»  (hoc  eft  ex  —ifb^  —  ^f  quam  nomi- 

vieXtiosd)  Latus  Qiiadratum  five  ^  ddd^  majus  fit  quam  HKj  five  dSSeren- 

III 
tiainter  —  **-t — f&^^/5  rcpcritur Ccnmun R inm ipatiam N P Vi 

i?araboloidibus  VPX,  VNL,  ac  refia  intermioata  DNP>  circumfcriptum : 

4c  prttfide  Circuhis  lPattb6lito^e«bit  in  tribtis  pundk  Y,  Y,  Y,  ad  dexoaai 

&ie*  BfK'fitis>  ^tque  odeo  asquirio  tres  hs^  K^ulices^ Affirmativas.    Centro 

b^-^em.  extra  hoc  ^)Mam  l^VP  C6i^tuto,  n<tai  nifi  una  R^ce  Affiimativi 

r  b^cari  p6te!L    He  <)t£ter  mt^um  Redam  !D  V  .Pataboloidem  VPX 

^put)&oK,  ita  ut  donSfo  inAxem  Peq)endiculo  "HT,  VF  fit  pan  quam 
»;JfftBEV,five— *f,KPveto-^*'.    VWiuwnHquap^pinfto VAxi 

;  pci^*fificultotcr(Bre5bBneaB'DPoccumtinW,«quJ^     — i'five — 1B,9% 

<€]]occfifDCMclui£iMsfi  Adsqiiali^  —  ^^yTdfffla* 

:  }or  qudtoi  ^  ^ ',  non  nifi  •unam  eamque  AffirmatmmRadicemr^enfisBnk 

tCKpieRtgukOirir^C^  J^.  1^59,  /^  70.)  ubi  tot  veras  darlRadi- 
-  CIB  quot  (tint  in  squddone  mutationes  fi^rum  +*&  ^  pconunciaty  fruRra 

-etiam  in  Commetitaiiis  fuis  Sphateia  iioc  txcvfyat^SdiMehwi  fingi  enin>  pof- 

'^  font  ihfitiite  pluies  aequationes  prxcedentis  fbnnuke  tres  fignorum  mutationes 

i  habeiiQs,  quas  unam  tantom  ^uam  quae  tres  faabemt  Radices.     Pnfifitm 

^^Xizm  i/mma  SeOims  f^  uti/Vvfc  18.  A!ik 

^  ^nerpfa  Poeefi.  RefiL  Jnet^  vix  fitis  firnia  eft^  cum  ex  Limitationibus  quas  ibi 

pofuerunt,  tbti  Pandldogrammo  P I V  W  U  conVtnjac»  quod  foli  ipatio  NYP 

IMi  compecere  pi<)bKvimlis»  ;hixr6<t«:«Mflc^  CiiMb  «ribu$  diis 

rF«iaAir^«cer  Yerticem  Paiabolm  fecante.  <){iantitas 
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Qfabamtatmf,  M  mmmm  vk.,  Ms,  ^ttpm  fcg»  at /  tmm,  fit 


1 

qpsm--  ity   accwatt  tieutaair  can  y^Kcdciw  mipmmi  ^  4^4  4  ^ 


^-i^ 


-*-**  +Tf  <^  "J"*/'  ^'"'*  fcilicct CircrftQ Rwiwbm conti^^  IiMjue 
—  9 minor  efle<ld)et  quam--^/ ^  '  +  ^4iii  at  fi/  major  fuerit 

quam  —  hh^  majorem eriam cfle  oportcc— fcjuam—^/-— ^'  ^^/4\xa 

cadat  centrum  in  (patidoNVW.  Atquc  b^^cfiTv^y  wih]^  affqttarir>  Iggpcr  tq- 
^lici  Radice  eacplicabilb  erit>  aCter  non  nifi  una«  Sm^  vero^  ilvc  trei  i^^^ 
una,  Affiimativas  (im^  ob  pofitionem  centri  R  ad  dboram  lines  D  P. 

Atque  hie  eft  caTus  maxime  dlfficilisi  ita  ut  quicuncjue  praoniiCi  bene  cat* 
kat  iequentia  facili  n^tio  inteOiget.  Detur  jam  aKjuatio « '  -»  hz^^  +?^ 
^  ^  =  o.  Hie  ut  ties  habeantur  Kadiccs>  oportet  Cemrum  Cjrculi  alici|(» 
intra %atiuinPK^,.rcftjsPN,  P^^,  & curva Pandx>]Qidis N i^^ de^initufl^ 

reperiri;  qiu^ptet  cum  ]^  F  fit  ;=  y  ^^^ /minor  cfl«4|ebei  quam  --hh: 

m  •      f •  •  •  *  ■  ^  J  ^       J    #  ^ 


jaiAaddeQerminatioaen^quantitatfs99e3(ifiemei/7; — i^^ /^  ^t  aoceay 

\/i^4^+  —  ^<»^-- >/6flifMriii4cvefledctecqiia0  — fi  ut cuiftiiiia- 

tnr  Centrum  Circuit  in  ^tio  prscEi^  PN  A ;  qupd  cum  fit  ^e^iatio  taQs 
'duas  habet  radices  Affirmativas  ac  unam  N^ativam.     Si  vero  /  major  eft 

11.  XI 

quam—  ^^>vel  —  f  major  quam  y^i/i/^-) — hhh  ^  —hfyp:xLxa^^iA 

eaque  Negativa  Riklice  explicabilis  eft. 

Pkopooatur  jam  aequatio  <^  *  -  ^  « *  --  /^;o  «-  f  m  Q«  Ue  baoc  aeqmi&o 
tfesboKst  Radke;,  opoitec  Cemnim  Circvfi  dioubi  invenn  in  ^Mdo  indefir 
jsssKs  mtcriedaoiDPD^curvam  Pttaboloidis  PX ;  JhtDC  qnaMtts^noo 

eft  ofanoxia  fimitataonibuS)  — f  yeK>  .(^pper  minor  ^  d^  quam  ^  dddf-^ 

t  I  ^      I  I      ' 

—  ^^^ r'  -^^t  pofico^=  —  ^^'^  — /:Hocpa^du«danturBja4iae$ 

Keg^vas,  aciin&Affibiiwva;idttcriwafi'-^  ipita  ^444^ 

XI  ^ 

—  bbb  --  —  bfy  unica  tantum  Affirmaovt  exponj  poteft.    Qparto  loco  fit* 

~ aequatio  «. '  -  ^  Xe.*  -||x.  +  ?  ==  Of  qu«  duas  Af5rmativas  habet  Radices  ac 
imam  Negativam  fi  jCfintrqm  QrQili  jD^prj^vcuf  ^.4^ck>  indefi^iio  inccr  ff- 


Sas  P  A>  PD>  ac  curvam Paiabobidis  ^ L j  hoc  eft,  (pofito  4^     hi  + 

— /)fi— ^minorfitquam4/rf^^4 *^*  +  .-:7Aj?i  5  v^o  —  4,pV»- 

jjyr.hac  quamitate  fuenti  unataimim  N^ativa  ineft  R^dix^  Qjatuor 
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.-w  Qjtt^KM-  ^tttcoi' Muadpfto.  rdiquxt  inquibisi  Ukatiir.4^:^,  quoad UmK 
tationem  Numeri  Radidim  turn  dinenuit  a  pnedi&isy  (i  nj^num  i;enniai  uttimi 
muteciiTf  fervaeo  iigno  termini  cerdi ;.  qus  vero  Afhmstiyx  eruht  Bodices  la 
illis  hie  fiunt  N^tivs>  &  vice  ver£u  Sic  in  xquacione>  « '  —  ^  «,  *  -^  ^> 
-  9  =  Oy  una  vel  tres  eranc  AfBnnativa^  Radices;  in  hac  vero),  ;& '  -f  ^  ;c' 
+  ^  %  4*  f  ^=  o,  vel  una  vd  tres  N^tivas  funt^  fub  iifikm  conditionibusY 
nulla  veto oomino  Affinnativa.  Sic  in  a^'  -f ^  jc'  +  /  ^  r-^  ==  o^  du9E^  (imt 

N^tivs*&  una  Affirmativasfi^  minor  fit  quam  —  ^^»  ac  —  f  minor  quam 

y^  rf' -^ i'  -  —  ^^,  quemadmoduminx.*  -  tzs^^pz,  +  ^  =  o, 

dux  erant  Affirmativs  &  una  N^tiva;  excedehtibus  aiitem  l^es  pradfcriptais 
7 vd  ?9^.una  tantum  hie  efl Riadix  AfEimativa,  cms  ibi  Ni^tiva  erit.  Pari 
inodo  ia  «•  ^  +  ^  * '  —  J^  *  -h  f  =  o,  vd  duac  liint  AfErtnativx  ac  una  >Ie- 
gativsb  vel  una  N^ativa  tantum;  denique  iildem  de  caufis  in  asquatione^ 
j?,i'  -f  i>i  •  —  ^*  —  J  duae  funt  Negativas  &  una  Affirmativa,  vel  una 
Affinnativa  tantum^  quibus  in  asquatione>  ;& '  -^  ^  «*  *  -^  jc  -^  ^  duas 
<erant  Affiitnarivas  &  una  Negativa.  vel  una  Negativa  tantumi  nempe  piout 

---  f  major  vd  minor  fiierit  quam  y^  rf  *  +  - — J  *  +'—  l^p.  ''-  ' 

Si  (kfiierit  terminus  terdus*  five  ^a:..  Centrum  R  Temper  cadit  ih  linea 
I P  E  ^^  quocirca  fi  fiierit  *  *  -  bx,\ih.  -  ^,  vel  *'  4-  ij * '.  *.  -f  j, 
•am  tantum  efle  poceft  Radix^  fi  -  i^  Affirmativa)  .fi  4-  h  Ni^tiva.  At  ii 
fiierit  *^  ^bz.\  *.  4-  p  vel «.'  4-  *  *  '.  *.  -  f,  duap  poltont  tjit  AflSb;- 
jnativas  ac  una  Negativa  m  priore»  vd  una  Affirmativa  &  duae  Ne^tivae  io 

pofteriorcj  cademe  Centro  in  linea  P  A  inter  P  ac  ^,  hoc  eft  fi  —  (?  minor 

fit  quam  —  b^i  fin  major  fuerit>  una  tantum  Negativa  in  priore,  vd  una 

Affinnativa  in  jtoftcriorc, :  dare  potcft. 

HaSenus  Niimenim  Radicum  in  Cubids  asquationibus  genius  aflecuti  fij- 

.imiss»  fcfiac^iarxionnullB  adjiciam  deQuandtate  Radicum.    Hie  primum  No- 

tandum  quod  omnis  ^uatio  tres  habens  Radices  ope  Tabular  Sinuum* 

Trifeftione  fcilicet  Angdi,   fatis  expedite  -r^lvi  poffit ;    Ponendo  fcil. 

.J—         ~  •        .  .  •  •    I—-     <  •  *     II 

V  -    ^^  -      />vely^4<i(i  fiierit  -^f  n  aBquatione,  vel^=.^  bh  +  ^  f, 
a  ~f,  pro  Radio  Circuli;  Angukim  vero  trifecandum  qUi  Sintim  habeat  m 

Tabula  Sinuum±7_.J — ^__^_±__  :Invcmp  hoc  angulp,  Sums  tecjax^' 

tk  ejus,*  ut  &  Sinus  tertiae  partis  compL  ad  Scraicicuhilni  eorumque'fammii, 

ex  Tabula  Sinuum  dabuntur.  Hi  vero  Sinus  in  Radium  t/^  bbJ^^p  dii- 

"    °  3       I 

*cd)ifunt,&habebuntuc(^jiantitates(y(^;y^,y^,i^  b  7el 
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Summa  vd  cLlFereBti^  prout  cafus  poftukt^  veras  Radices  i£quationis  exhibe- 
bunt*  H2C  onuua  ez  inventis  Ckrtefi  derivantur;  Utverocafusomnest  quantum 
fieri  poffity  brevitercompkftar*  dico<juodCentio  R»  in  prioiasquatiooum  ibr« 
mub»  cademe  in  fpacio VGP>  Sediones duae  Y9  Y>  cadunt inter  A& By  ac 

proindeutraque  ex  MinoiibusRadicibus  Minor  eft  quam  -  b^  tertia  autem  & 

Major  iemper  fiiperst  --  ^^fuperatur  vero  ^^.  Qjiod  fi  caoat  in  (patio  G  N  V* 

dux  majoits  iiint  quam  —  bj  nunoits  vero  quam  -    t^  tertia  vero  eft  A  -» 

dudbos  akeris*  ac proinde minor  quam. —  hi  Sed  admbtta  Limitatiooe  Qiian- 

tit4ds/>  arSiodxis  twipinis  Radic^  ioduduntur.  Maxima  cnim  Hadix  minor. 

eft  quam  ^  ^^  bb  rr  ^^+.— :A'My|Pi^-W>q««n      — **  •-?•+—  *> 


^^— -f  — — 

at  cum  —  ^^  minor  eft  quam  P>  limes  iOefit     —  ^^  -• — /4 —  ^:  Ra* 
.4  ^       "^ ^^ P  3^      5 

•  Vi    I  I 

dk  media fanper  minor  eft  qUam;'" — **  i^/i^r-^  ^5  major  Tero  quam 

—  b^  ^  —bb f\  huQcyq-o  limitcm  punquam  excedit  Radix  Mini- 

ma,  led  cum  Q^antitate  f  evanefcit. 

In  fecunda  fomftih  pr^n^ .l|Bg2b«^  dqa^fim(  A&mativx  ap  yna  N^»- 
tiva>  ac  cadente  Centto  in  fpatio  G  P  £>  altera  (x  Ailfinnativis  major  efty'  abe- 

«era  mmor  quam  — ;  i.  Major  vero  ;x>n  oO^edic/,  N^ativa  autem  Major  non 

effc  poteft  quam      — ^* *5  eft  autim  differentia  ipfius  h  &  fumnuB 

AffirmadVarum.    CStfrb  ahtem ih  ipa(£i'  E K(Si£i  pdficv utraque  Affimn- 

tiva  ooaior  eft  qtaam — A»  minor- vero  quam      ~^^«t-—'i>  HegadvaVera 

5        .  }  J' 

Temper  minor  eft  quam  1^  b.  Limites autem  propiores  ex  data/  evaduntRa- 

-  '  *  J     •     V  t  I 

dicis'quidem  maxim«  AflJrmativ*      —bb-^fJ^ —  *,  qua  Temper  minor 

eft,  ut  &  major  quam      —bb^  '— /  +  -^  *,  hoc  tanien  limite  minor  eft 
ahera  AflSamativa,  quae  cum  quantitate  ^  mbukuh  N^adva  verb  iemper  mi- 

nor  eft  quam      --bb  -  ~p  -  ,—  ^,  ac  deficieme quaqtitate f  evanefcit; 

In  tertia  fbrmub  dpde  Negativx  funt  ac  una.  Affirmativa  :    in  hac,  ut 
&  in  quarta.   Radices  non  limitantur  i  quantitate  b*     Affirmativa  vero 


Temper   minor  eft  quam        —  ^^  +  — /-^ — •  b^    major  tamen  quam 

V0J.L  L  ^  pJ^Lbb 

4 


C.7f>   . 


'    J 


^  — ^^4 —  / ^, minor veroquam      P^^ —  bh^ r  b.    Minor 

5>  5.  .     .3  4.  *  ! 

aujero  63^  Negativis/6npfr  piiuiitur  cum  pif  nuw  • 

*  In '  quarta  formula,  c^denteT  Ceiitro  intra  fpaciurh  L  A  P  D ; '  fi  diix  fint 
AffiratiYT  <ic;  :i8ia .  Negamo^   A^todmftiCK  .^ffinniavig*  iiiai6r«  rife,  nequib 

iiuand     >^-l —  ^it  4 ^^necminortiNnii     — '**  +    . >-+" -*  ^  Mindr 

.4  i.  '  P  5  5 

Vm^Radii^^hbc'Liimte  minuituT)  inintiin  qtiamitatey  W^^tovtia^feroqulKMr:: 

dflteuamr  \-^  i^  4-  ^  /^  ir*^  iifejor^v«foquin'\Yi^^^^  - 

9.       *    5  5  ^         ?  -*      4t^*  ii 

t^otandum  veto  hie  Kid)^  N^tivas  ubique  (igpo  Alnnmuvo-  notari^ 

quia  Ks  fufxc  tladices * Affirmativx  qaamor'aeouatibamn  illaruni>jQ  quibu^ 

habetur  -f  ^>  ac  ^  (igno contrario  nottturj,  ut  mpra; nsouiu*.  HdruAi  omni- 

i|f|l  QeiiH)p|fliHt|e  'fx  ^  iJonfequitu^  Cquod  ubicumf^f  ^oMrosir  ^ircidi  R  in^ 

cidit^in  Lineas  curvasVPX  yd  V^ L>  orcuiofqtj^        Parabplam  tan- 


'  '.) 


..  V 


J&iyparte^  a?'cB(^^       4/  — ' 

dcera  Qc  Bidicibus  fit  rs  q,  ^  pioindd  Cubica  reduckifr  ad  Qpadradcanit. 
live  adoit'^  jiiw^irc^  o^  caja»>  Radii^  lailm^'ddigpatt^  Ubi  evaaefeif 
floantitas  f :-  ac  quo  minor  eft  fy  eo-  pn^ius  ad  ^at-liim^  accedunt  Ra- 
4i^i'.Qu^i?fiiBa^'e^xtiaff'Hnim'  Connim  adit  in  Axe ;  hoc  eft,  omt 

ClMd^bHt&<ifeppiHbifeie^;  at  iii  qOimr  tmi^  f^  -^  #  i^  ^Imc^ 
in  cafuMinor  exRadi^us  Affinnativiscft  -  ^,Major     — bh  +p  +  —  b) 

V-« r — *      * 
^   *  I     '*'  —  I  I 

iNcgativ*  vero       —  *A 4^ f-T-fcI| priiiw.  Radices fiint  —  byic b. 

.  .    V  I-  '     ■       ^      I      '■'    VT"" r 

5           "^      '                              5     ,         5:       /       5 
fiint  Affiroia^vae :  >^^kiva  autem      —bb^ti^ f .  o 

.  Atiq^e  rak  ia  Ciibicis  -fiiHIcerc  pofie  vyentur  ;  ob  csdmium'  vero  U^nr- 
Methodic    qua  ope  Tabidae  Simmm    Radices    harum  asquatiofium '  in- 
yeaiuntiur^r .  jphcttit  un<|m  *  vel  ^IttoanJ  JEiempluca  adjiSng^e^    vt  praxis 
iBius^  conipcnctum  inde  infaotefcatl    Propooatur  iEquatio  *  '  -   19  z,^ 

^^  y :  ^  '       -    -    --      :-      .  4^79^ 


(75) 


1  ■  ■     » five  ■ ^        eft  Sinus  Tibiikris  Anctdb 

5  5  5  3  '  '[  . 

hoc  efty  fid^  divifiooe  ope  Logarithmorum^  Log.  >  'Pi|i5<fcs  cm  'relpb6- 
det  Ar^us  57  ^.  i J  w.  11  7  s.  Hujus  tertia  jpm  "iPi^-  *  »*•  H  ^«  & 
complemteti  40^.  53  /ki.  36  /•  Sinus  dant  Log.^p.  51490}'  &9.  SiJioik^ 

quiduftiinRad4/ t7  -  producuntY&9jetY42:>iog.o.  301030. sj^s  ec 

Log.  o.  ^01059  =  4>  tertio  vero  Y  6Cy  asqualis  eft  eorum  fumms  Hve  6. 
Ideoqiie  Rjadices  funt  15  -  a  =  9,  13  -  2  rx  i  f,  &  15  +  tf  ==  ^^  ^ 
quibus  fingulis  conflatur  praDai6ta  a^iiatia     Ubi  Notandum  duas  Minofes 

I  '  •  4. 

Radices  non  e&cedere      k  vel  13^  quia  Centrum.  R.  in  conilrui%iQne  <:aait 

'o  ^ 

addeaECfam  Axis^ideft-p^/Ol^|lOreft.cp^«tv-^     — f.. 

6  27  1 

£xem{4um  alterum  fit  a?  '  -  i  j  jt  •  -'  229  jr  -  525  =5  p,  &  qu«- 

^rantur  Radices      —bkA —  p  =  V  loi  7  =  4/  «^   &  Radius  Circuit 

95  : 

*^  ^  * '  v^^'       ~      loi  i  ^  loi  f     *- 

— .  ,  jT    .  ,.  ,  >     =  Sinui  Tabulari  Arcus,  cujus  Log.  9.  9'7x6±i6y  & 

lOI  ,  y<  lOI  y  '  o  ^^  JT 

Arcus  ipfe70^.  14  w.  2  z  x.  hujus  pars  tertia  eft  23  ^.14^.47',  j.&  Com- 
plementi  l^  gr.  35  9h.  12  7  i|  quonun  Sinus  Log.  fiint  9.  5991839  & 
5>.  775175*  quibus  addico  Log.  y/  405  |  fiunt  Log.  o.  903089  =  8,  & 
Xog.  I.  079 181  =:  1 1,  &  eorum  fumma  =  20.  .  Hinc  conduditur  10 

-t-  —by  yd  1 5, aequari Radi«i  Afiinmtiv«,  &'8  &  12  — r*>  five  5  &7, 

Necativis-  Quod  fi  sequatio  fliiiifet  ;i: '  +  15  a:*  -  229 a:  +  52-5  =  o> 
5  &  7  fuifient  Affinhativae;  25  vero  •  N^tiva.*-  Gaeteras  autem  Cul«c« 
tinica  tantum  Radice  explicabiles  juxta  R^las  Cardam  refolvendx  funt> 
poftquam  .  demptus  fuerit  fecundus.  terminus  i  .  ,nec  video  quo  pado 
*  Tuinori  calculo  hoc  n^gotiiim  peragi  poffic.  At  fi  defideretur  Radix 
ha^c  in  Quantitatibus,   %y  f,   q»    exprefla^    dico  eam.efle  in, prima  fbr- 

L  z  mula> 


{7^ 


intibi-  -^-^  t  4^  vet  ^  firnmu  vel  ^differentia  Radicnm  Cubicarom  .ex 
3 


Vj-,^-  JL^^ii^.  J.*^,- .^>;^  + J-^'+-I-*»+-'^- 

T  •  T  T  I 

—  tpi  vk^  '4-,  fi  —  A*  +  -    f  major  fit  qyam  ^  ^/»  alitcr  -  ;  Sum- 
ma  vtto quotics •—  *  bioaifor  eft  quam^$  fin  minor  fiierit  —  ^  ^,    difleren* 

tia-    Inque  caeteris  formulis  Radbr^fonpcr  conflatur  ex  iilclem  dementis^  va* 
jiatis  tamen  Ggois ,+.  &.  -  9  ut  facile  percipiet  cpii  velit  experiri. 

Ope  vero  Tabids  Logarithmic^  Sinuum  Verforum  Radices  hx  fatis  prom- 
pte  inveniuntiir:  nempe  fi  coefficientis  Numeri  iint  furdi  vel  fiafti,  ac  Radi* 
ces  Numeris  inefiabiks ;  ut  plerumque  fit.    Hxc  autem  eft  Regula :  in  prima 

ac  (ecunda  formulaj  fi  -  -  ^  t  minor  fit  quam  p;  fit  ^  ^  -       t  h  •=:  dy   ic 

3  ^       "^  3  P 

pofita dificrentia'ihter  —  ^ ^ &  —  ^*  +  -    f ^  boc  eft  HR,  in  prima,  ac 

inter  -    bf  4 —  9&  —  ^  ^  in  iecunda,  pie  Radio;  inveniatur  Anguks 

cujus Tangens ^d^ d.  Deinde ut Co-finus  hujus Anguli, ad  ejufdem Sinum 
Verfum:  In  dlfFerentlia  pro  Radio  liabit%  s^  quaitum;  cujiis  Eatuscubi-« 

cum  triiacando  Logaritbmum  babebitur  t  ac  divifb  —  ^  -  -     ^  ^  per  hoc  La« 

tus  Cub.  h  Quoto  fubducatur  DiviTor^  Refiduum  erit  quantitas  Y  & :  Hujus  Re* 

■ 

fidui  ac  -    ^  fumma,  fi  centrum  cadit  ad  dextraip  Axis^  aliter  differentia  ea«> 

^  •  .  •  , 

rundem.  Radix  erit  qusfita*    Quod  fi       hb  major  fit  quam  fy  pofito  H  R. 

pro  Radio,  fit  d  ^  dj  five  diftantia  Paraboloidis  ab  Axe,  Sinus  Arcus  cujui^ 

dam;  Hujus  Sinus  verfus  ducatur  in  Radium>  five  -,  ^  P  -  • —  ^*  M q% 

o     *       27-     —  2    ' 

ac  triiedo  prodndi  Logarithmo,  habebitur  ejus  Lacus  Cubicuob  per  quod 

dividatur       b  b^      p.    Dico Quoti ac  Diviforis  fiimmam  eadcm l^e  addi* 

I 
'  tam  yd  abktam  ex  -  -  ^,  Radicem  quafitam  exbibere,     Ac  par  eft  Ratio 

in  tertia  ac  quaica  fbnnolis,  nifi  quod  — r  b*  -^       bp  -| q  pro  Rac^o 


afllmenda  eft,  ac  -    tir-\-—  pin      -    ^h-\-      p  (Ive  d  ^  d  pro  Sinu : 

9        .5  9  ?  . 

Sei  Kxc  prxcepta  exemplis  f ortafTe  melius  perdpicntur. 

Sit 


(77) 

Sit  trquatio  Cubica,  *  **  —  17  **  +  54  :c  -  j  50,  ac  quacratur  Radix  * : 
Hie      b  b  major  eft  quam/i  fed  f  major  eft  quam  Cubus  ex    -  by  ideoque  una 

tantumAffirmativaRadicecxplicabiliseft.  Tarn— -  —  '"^cfti^ac — ^  V  .   7 

^  "^9         1  9  9 

pro  Sinu  habenda  eft,  ad  Radium  - — -  +  175  -  15?,  hoc  eft  -^  :  Ar» 

'^  Z7  '  "^  27 

cu$  vero  competens  fit  1 5  ^. } .  i».  4P  /.  Hujus  Sinus  Verfi  L<^.  8. 5  ;  dx  3  7(f, 

additusLc^.  Radii  z*  $09591  j>dat  o.  84578899  cujustertia  pars  o*  2^19176 

127 
eft  Log.  Radicis Cubical  1*913949  quo  Divifbre  divi(b»  — ^  five  ^>  fit  Qtio» 

9 
tus  7. 37281 ;  Qjioii  ac  Divi(bris  fiunmat  au^  editione  —  b^  fit  Radix  qus-  - 

fita,  nempe  1499534,  &c. 

Exadis  Cubicis  Biquadraticas  jam  aegrediamur*    Hs  (emper  vd  millam»  . 
vel  duas,  vel  quatuor  Radices  veras  haooit,  quarum  determinatio,  p^reim.  A 
Coefficientibus^  partim  a  figno  &  magnitudine  Numeri  abfbluti  dati,  pendet.  ^ 
In  Conftrudione  squationis ^ ^  —  ^«*  +/^^  -*  ^«.  ^^rzzoy  fitJBD  sr.    iiir^49.^ 

lbyAB  =  -^  *i,.BK  =  ~,fivedimidioLatcrisreai,KC  =  2AB±=. 
4  i<$  2 

—  ■-  bp,  acEG  =z-    bf bf^-~^i quo  fiu^oCirculus,  Centro  Gv  \ 

4  lo  4  ^ 

Radio  y/  G  D  '  -  r,  interfecabit  Parabdiam  vel  huDo;  duobiis,  aut  qua-  - 
tiior  pundiS)  qux  peipendiculis  in  lineam  H  D  Radices  omnes  z,  exhi-  - 
bent.  Ut  autem  quatuor  finr,  evidens  eft  Centrum  Circuli  alicubi  con'*  - 
ftitui  debere  intra  fpatium,  de  cujus  pundo  quovis  tria  perpendicula  in  « 
Curvam  Parabols  demitti  poffint ;  atque  fimul  Radium  minorem  eHe  - 
jnaximo  ex  illis  perpendicuiis  majorem  vero  medio.  Quod  fi  Centrum  i 
conftitu^tfur  extra  hoc  fpatiom^  ut  oon  nifi  una  perpmdiculoris  in  Para- 
lx>lam  demitti  poflit,  qua  major  fit  Radius;  vel  fi  minor  fie  media  ex  tri-  ^ 
bus  perpcndicubribus  j    major  vero  quam  minima  ex  illis »    dus    tantum  ? 

pofiimt  efTe  Radices;  nulla  vero  omnino  datur,  quoties  Radius  y^  G  D  '  -  r,  . 
minor  eft  minima  ex  tribus,    vel  una  ilia,  quoties  una  tantum  eft.  *  Jam 
quale  fpadum  hoc  fir>  quibufque  limitibus  difcemitur,  ac  quibus  conditioni- 
bus  Radius  Circuli  minor  vel  major  fit  prasdidis  perpendicularibiis,  nobis  re-  - 
ftat  inquirendum ;  ac  primum  quo  pado  perpcndicularis  in  Parabohm  de*. . 
mitti  poffit  oftendendum  eft* 

Sit  A  EC  Parabola,  AE  Axis  ejus,  A  V  Semi-Latus Redum,  G  pundum     ^^^^3^^^ 
de  quo  demittenda  eft  perpendicularts :  Ducatur  Axi  perpendicularis  G  £>  ac  . 
bifecetur  VE  in  F,  &  ereda  perpendiculari  F  H  ad  idem  Axis  latus,  fiat 
F  H  =  ;  GE;  dico quod Circulus> Centro  Hx Radio H A defcripttis,^Par»- 

bolam..4 


(78) 


bglam  intecfecabit  in  {>uQ&is  tribus*  vel  uno»  Zj  s4  xjuc  dvt&x  re&os  G  Z 

Curvx  Parabqlicds  perpendiculariter  infiftunt^ 

Ut  autem  cres  fsnt  liujiiimodi  interfedionesy  opgitet  Centrum  Circuli  H  it« 

F/g.  SI.         collocari^  ut  fit  intra  fpatium  Paraboloidibus  indufum;  hoc  eft  ut  FH  minor 

8  * 

fit  quam  y^  -     V F ',  five  FH  'minus  quam  cubus  er  — VF:  atque  adeo 

^'^                                 8                         '    I 
G  E  =  4FH,  minor erit  quam  ^ VF^  CvC4  y^ VE',hoceft 

"Qjiadratum  ex  G  E  minus  erit  quam  — V£ \  Coinciduot  itaque  hi  Limi* 
tes  cum  Paraboloidibus  duabus  qufdem  generis  cum  iis  quibus  in  Cubici^  ufi 
fumus,  fed  quarum  Latus  Redum  dupio  minor  eft;  viz^  —■-  Lateris  Redi 

2T 

Parabol£>  hoc  eft  -I.-  ipfius  A  V :  ideoque  ea  ip£i  eft  linea  Curva  cujusEvo* 

o 

lutione  generatur  Parabola^  fie  demonftrante  Hugmn ;  quamque  Temper  con* 

Ti^.  51.         tingit  linea  D  F,  qux  Parabols  popendiculariter  infiftit  in  pundo  D.     Pun* 

drum  autem  P,  five  in  quo  contuigit  reda  D  F  Paraboloioem,  Centrum  eft 

Circuli)  qui  Radio  D  P  defcriptus  cum  Parabda  in  pundo  D  coincidit,  five 

ejufdem  Curvitatis  eft ;  ut  per  fe  iads  conftat. 

Defcriptis  itaque  hujufmodi  Parabobidibus  V  X  P,  V  N  ^  9  utrinque  ab  Axe; 

^t  S^*         perfbicuum  eft  quod>  nifi  Centrum  Circuli  conftituatur  intra  hos  lunites^  noa 

pofut  iUe  pluribus  quam  duobus  in  punftis  Parabolam  intedecare :  unde  de- 

terminare  licet  quious  Tub  conditionibus  Coefiicientes  terminorum  intermedin 

orum  coercentur^  in  asquationibus  Biquadraticis>  ut  habeantur  quatuor  Radi* 

ces*    Ac  prima  fitmte  clarum  eft/  majorem  efle  non  pofTe  quam  --  b  b^  (fiU. 

.^.^.„__^,..  c_^l.,.. 

I  ^ /^+  —  ^j  id  eft  diftantiaCentriab  Axe  EG,  minor  efle  debet  quam 

EH  =  4^— VE,hoceft(obVE  zn-^-bb^  -/»;quam  '**  + 

%*7  lo  2»  4 

..    ^     _-  b  b  4--  f ;  fignis  +  &  -  in  dubio  rdiflis,  ut  fecundum  zqua^^ 

tionis  cujufvts  naturam  variari  poflint;  quemadmodum  in  Cubicis  (iiperius 
often&meft. 

Termini  autem  uldmi  r  limitatio  eadem  facilitate  inveniri  nequit;  id  adeo^ 
-quia  Problema  fit  Solidum  in  Curvam  Parabolx  demittere  perpendicularem> 
quodque  non  fine  fblutione  asquationis  Cubical  refolvi  pomt.  Itaque  pii- 
:mo  loco  deficiat  (ecundus  tenninusy  vel  fi  adfueiit  tolIatur>  ut  squatio 
.habeat  fbrmuhm,  z,  ^  %.p  ;c  \  ^  ;c.  r.  =0*  Ac  fi  fiierit  —  r,  fonper  dua* 
;bus  vd  quatuor  Radidbus  explicari  poteft;  ut  autem  quatuor  fint>  opor^ 
<ct  Centrum  Circuli  infina  Parabolokies  prasdii^  co|nftitui>  five  ut  fit  -  /» 

ac 


a  79) 


8 


<!f-  53< 


icfrf  Biinrnquam  — f^^fivfecabodc— /;  Deitide  habethtur  Radices  asqa^ 

^7  3 

I         r 
tionis  hiljusjp  ^•^•^fj*      ^  =  o,  quantitatibds  p  &cq iilHcm  fignis  annexis 

quibus  in  Biquklracicai  Haraooeni^Riadices  aiuKilio  Tabula  Sinuum  fatis  ex* 
pedite  iaveniuntuK  Inventis  autem  tribus  illis  W  (quas  fuiit  ordinatim  appli* 
cats  ad  Axem  Parabola^  de  pundis  ubi  inodunt  perpendicula  iii  Curvam 
ifc^JM.  Z  Y)  fyj  -  I J  *  cx^  mindre  /,  qiiaiititatcm  maximam  r  defignabit> 
fifiierit  -  r>  qua  fi  imiior  fiierit  r,  aequatio  quatuor  habebit Radices^  aliter 
duas.  Aft  fi  fiicrit'  •+•  rj  oporteBit  eain*  miriorem  efle  quaih  ly^  ^pyj  ^ 
roediA  yy  nam  fi  major  fit,  nop  nifi  duas  habere  poceft  Radices>  £dtem  (i  mi- 
nor fit  r,  ciiam  3  jr  \  -pyj  ex  maxima^.  Hac  vcro  fi  major  fit,  milk 
onuiino  Radice  vera  expUcabOis  eft  squatia    Hi.  vero  iidcm  Limites'  alitor 

I                                              I 
defignantur  ex  quantitate  ^,  fiU.  —  qy  ^y  <  b  prime  calii^  y^ ^.y in  ft^ 

acjr'*  +•—  qfvi  tertio*. 

'   Fieri  anteitf  p6teft  ut  ^£  minores  qiudStaies  y  nbn  l6i^  diffattt  ab  ih«^ 

Ticem,.  uqde  evenit  quadtitraque  ex  perpendicularibus  li^jor  fit  qiiamreda* 

4.  8 

G A)  fiiL  cum  q ftroajus  fit  quam  -^  p  Vnunus  veroquam  — p ';  cadente 

27  27 

centro  intra  fpatium  Paraboloidibus  (utrjuiiqu^  Figurae  5 1  &  |2)  interjeduKn; 
Hbic  ia  caiu>   fi  fiierii  -^  r^   non  hifi  duas  pdfTutit  eile  Radices>    ex-- 

1  .  .  .         •   I*     ' 
iftentejf:^  4 — ,  qj  ex  maxima /»  majdr  qvamr;  aliter  nulla^    At  fi  —  ^  jf 

2  2 

^  y*  exwMxAAyi  major  foerit^quami^figno  -  notata,  r  vcro  m^j6^Jquam 

—  qy.-}^  ^  media jr,  tunc  habentur  quatuor  ladioesf  at  dux  tantum>  fi 

**•"..  .. '  ...»  * 

yel  mayor  pfripre  vd  minor  pofterioie  ihveora  fit  r.  .     .  i 

Si:  vero  in  aDquatione  fiierit  +  ^  vel  fi  fit  -  pSc q^q  m^jus  fiierit  quam 

O  1*1  '   '  '  #v 

p \.xqpaooy  '^•—py*  —  f 7 unica  tantum explicarur  Radicej^ ; hoc  eft,- 

'una  tantum  pei^ehdicularis  de  Centro  Circuli demitti  poteft :  luide  c&tc  condu-  • 
3itur  duas  tantum  Radices  haberi  pode'in^dsmiatipne  data,  quarum  pumma,  fi 
fiierit  -  ri  cum  quantitate  r  augetur;  at  fi  habeatur,+  r,'  obtenta  quiahtita- 

tt  T5  quarititasilla  r  minor  eJR'debet  quanrjr '  -\ qj;  nam  fi  ea majcfr  fit, 

2 

sqoatio  propofica.  abfupda  &  impoiTil^  eft* 

Long;um  &.fuperfiiuuxi.e(r6t  omnes  huJM$  fenTps-  squationes  perciaT^^>^^ 
cum  ex  jam  didis  attendenti  fatis-  evidens  fit,,  qv^  Negativat  qns  Aficmaa- 
v«  fintj  .atquequod  Radicum  hamm  Limites ,  ex  quamita^ibus  invemis  ^  pe- 
tantur.  In  exeropbm  vero,  quod  cuivis  in  caetens  imitari  licet>  ptxipoQantUr     1%.  {«^ 
jodagandi  Limites  five  Conditio|ie$  fub  quills  in  JE^cg^tiont  Bi^^^Jt^nci  4  R^ 
dlc€»  Affinnsti  v«  dari  poflint.  Hoc  autcni  fit  quoties  Centrum  Circuli  G  ,ponirur 


(  8o  ) 

infptfioVPiC  acnmulhabetur  +  r»  five Cu^Bidhi$  minora^ 
Undc  pacet>  ^uationcm  dc  qua  aginir  hujus  efle Sanaulxy  *^  -  ^*  *  -h^  * » 

-^«-^r  =  oi^  vero  imjorem  e^e  non  pofle  quam  ^  tlf9nec—,ptfhoc 
in  cafu,  quam  -^  *  '  +  ~-f  5    <*C"^*  ^^P^  ^  ut  -    '^^ pf  in 

^  JL^kb  -  -?  p  major  fit  quam  ^*'-i — f  ■"  "^  /*;  fccxhisLimitilius 

i6  (5  lo  i  4 

ccrto  conftabit  Centrum  intra  Ipatium  V  P  K  inveniri.  Ut  vcro  definiatur  quan- 

"titas  r,  folveiida  primum  eft  Cubica,  jr '.  #. ^A  * ?/  = " — ^' 

-^ q  -  Q  ff^l  &  hdxbuntur pimda)  m  quae  perpendicuhres  de'Centro 

in  Curvam  Parabols  cadunt. 
Inventis 


iventis  autem  tribus  vaknibus  huius  t>  r  minor  efle  debet  quam  ^^^ 

quam  -L*»  + i  ^^  « -1.  **^  +  5  jr  ♦  -  ^  *  ^  ^7  +  ^77  ex  mini- 
ma  7.    Hos  vero  Lisiites  fi  excedat  r,  non  nifi  dus  Radices  haberi  poflmir. 

Deniq;fi  -^*'4 — ^^ x"*^^  +  57*  ""  ^^^*f77^-/77  ex  maxi- 
ma 7^  minor  fiierit  quam  r,  aequatio  propofita  impoflibilis  eft. 

Accidit  etiam  ut  quatuor  fint  AffirmativS)  ctmi  Centrum  Gconftituitur  iii 
^tiolo  VTS»  du&a  fiiL  R.TS  perpendiculari  in  medium  fuppofitae  lines  A  D : 

hocautcm  fit  cnm  pmajoreft quam  ^Sb,  ac  —  *'* f     — -r  *i  -  -  / 

major  quam  ^fb ^  ^  ^  ^  -  —  ij*  Qpo  in  cam  feihper  dux»aliquan- 

o  IZo  2       . 

do  treS)  ex  Radicibus  fiunt  majores  quam  —  b. 

Fit.  M*  Notandum  vero  hie  limitem  ilium  ex  minima  7  produdhun^  aliquando  ne^ 

gativum  fieri,  five  minorem  nihilo ;  quotiesyf/X  maxima  ex  tribus  perpcndi- 
cularibus  major  eft  quam  G  D.  Hoc,  fi  acciderit  quantitas  -^tyii  Limite  prx- 
fcripto  ex  media  7,  m  nihilum  minui  poteft.  Defedus  vero  Limitis  ex  mini- 
ma 7  monftrat  quanta  poflit  efle  -  r  in  asquatione,  fi  bs^^eantur  tres  Radi- 
ces Aflirmativs  ac  una  N^tiva;  quam  fi  excedat>  non  nifi  duap>  altera  Af- 
firmativa,  altera  Negariva^  dari  poflunt.  Hxc  autem  omnia  demonftrantur 
ex  eo  quod  praedidi  Limites  quantitatis  n  fint  difltrentis  Quadratonun  lines 
G  D  &  perpendicularium  in  Curvam  Parabolas. 

Ob  perplexas  vero  cautiones,quas  pant  in  aequationibus  hifcefignorum  diven- 
fitas,  praeflat  iemper  fecundum  temunum  toUere,  ac  deinde  juxta  prascepta  jam 
tradita  Radicum  numerum  ac  figna  inquirere ;  prasicrtim  fi  quantitates  ills  7  noti 

multum 


C  8i  ) 

lib  invicai*    £x  quacnor  aixtmi  hifce  RiKiicibus  Affinrndvis,  idite  istnpet 

fiint  minores  qiiam  —  ty  dax  vero  majoits;  nempe  fi  DG>  minor  fit  quaA 

4 

AG,  iivc -  fb  quam -—  **  +f.Tresaucem minores funtqustm     ^quoties 

4.         .      "4  4 

perpendicukuis  mfidia»  five  ex  media  ^  inventa^  major  eft  quam  A  G,  five 

'«  *•  *'^ naajor  quam  37  '  - //^  ex  eadem  media jf;  Qyarta  vero  &  maxi^ 

ma  Bjsk&c  major  eft  quam  maxima^  -^ h;  squatur  aucem  difierentis  ipfius 

1 8r  fumms  csterarum  trium  Radicum,  ideoqae  minor  eft  i*  Sed  jam  manum 
de  Tabula;  Fortafiis  iUi  qui  naturam  Parabolx  penitius  per^^edam  habent^ 
laajori  coitipehdio  hsc  omnia  peragere  valebunt ;  ac  fi  quantitates  hs  omnes 
Lp.qSc  Ty  abfque  refblutione  Cubicae  squationis  rite  determinari  poflint » non 
fine  caida  ambigitur ;  quscunque  enim  squationibus  planis  hac  in  re  fiuht» 
non  veros  LimiceS)  fed  Approximationes  tantum  exhibent. 

XX,  RegulasbinascompendiolasadmodumproApproximationeRadicisCu-  1^-^  Extrsakm 
bic«  nuper  protulit  D.deLagpffjfjskcnm  rationalem, alteram  irrationalem;  nem-  tu^a^%^^X 

5  ^     "T"  *  4  l^         ^        May.  An.  16cm. 

Kadicem  aotem  poteftatis  Quints  4  '  +  ^  fie  exprimit  =   —  a   + 


y         —  4  *  -I -a  A  (Hon  '  -  4  4  ut  perperam  Ie<jitur  in  libro 

Galileo  impreffo).  Demonftrantur  autem  R^;uJ«praedidaB  ex.  Genefi  Cubi  & 
Poteftatis  quints.  Pofito  enim  Latere  Cubi  cujulque  4  -V*  ^>  Cubus  inde  con- 
flatus  fit  444  + 5^^^+  iaee'\-eeey  adeoque  fi  fupponatur  aaa  nu- 
merus  Cubus  proxime  minor  dato  quovis  aon  Cubo>  e  e  t  minor  erit  Uni*  . 
tare,  ac  refiduum  five  h  aequabitur  reliquis  Cubi  membris  i  aae  '\-  ^^  ae  e 
-+  c  cc:  rejedoque  f  ^  ^  ob  parvitatem,  ^  =  344^  +  54^^.    Cumque 

aae multo,  majus  fit  quam -4 c  e, non  multum  excedet  ipfam  r,  po- 

fitoque  ^  =  ,  —    — ^ 9  cui  proxime  xquatur  quantitas  f>  in* 

^  a  a     ^  a  a  -^  ^  ac 

i  h  -  4  ^  ' 

YCnietuf  = >  five ^ —  ,:  hoc  eft  —    ~->==r,adeo- 

34^  h  3  aaa  -^  b 

5444- 5444 

344  4 

.  ab 

que  latus  Cubi  aaa  '\'  b  habebitur a  -\ 2: '  ^^^  ^^  ^P^^  ^^* 

^  a  a  a  A^  b 

mula  rationaus  D.  cU  Lagnej.    Quod  fi  4  4  4  fuerit  Nunicrus  Cubus  proxime 

Vol.  1.  M  major 


(80 


major  dat<H  LxvsCuinMs d^t,  faii  nciocinio  mvenetiir  4^ -  >; 

atque  lusc  Radicis  Cubicae  appioxiinatio  fitis  acpedita  ac  ficiUs  panira 
admodum  Mit  in  dde&Uy  cum  fcilicec  e  refiduum  Radicis  hoc  paSo 
inventum  paulo  minus  jufto  Cit*    Imdonalis  voio  formula  etiam  es  eodfloi 

fonte derivator,  vie lf^za4e'{'Zdie»  fivt  —  =s  4 #  +  f e ;    adeo- 

54 

que       -44-4 =  —  4  -V  ^,  atque      —  4  4  4 h  ■  -  ^   =  ^ 

4  l^       ^  4  5*        * 

^4-  ^>  five  Radici  qusdts.    Latus  veso  Cubi  444  -  i  eodem  modo  habebitur 

—  a  -\-      —  a  a •    Atque  haec  quidem  formula  aliquanto  projuus 

ad  Tectum  collimat,  in  exceflu  pecans  ficut  altera  in  defedu»  ac  ad  praxim 
magis  commoda  videtur,  cum  reftitutio  Calculi  nihil  aliud  fit  quam.  omdiHift 

additio  vel  fubdu&io  ipfius ,  (ecundum  ac  quaoticas  c  innotefcat^  ita  ut 

potius fcribendum fit      —  aa-^ 1-  —  4  in  priori  cafa,  ac  in pofle- 

riori  —  4  -V      —  44  +  —  ■  ■     *     Utraque  autem  fcKmub  Ciphr»  jam 

cognits  in  Radice  extrahenda  ad  minimum  triplicantur,  quod  quidem  Arith- 
mecicx  fludiofis  omnibus  gratum  fore  confido,  atque  ipfe  Inventori  abunde 
gratulor.    Ut  autem  harum  Regularum  utilitas  melius  fentiatur,    exemplum 
unum  vel  altcrum  adjungere  placuit. 
'Exftff.  I.  Quaeratur  Latus  Cubi  dupli,  five  itaa  -[•  t  =  2.    Hie  4  =  r 

*         I      J  I        V  7     ^ 

atque  -  =  — ,  adcoque \r        -  five  i,    26  invenietur  Latus  propc 

54       J  *      2  12  ^  ^ 

vcrum.     CubuB   autem  ex   i,   ^6  eft.  2,  000376:3.  adeoque  o,  <f  j  + 

V        ^       0,000575  ^        ^     .  *  1 

o,3P6p  - 5 —  five  Qy6^  -Y  ^  c.  3 ^68005  29^1 00  J  25)^1  

3>7o 

*ri  599*1049895  -5  quod  quidem  tredecim  figuris  Latus  Cubi  dupli  exhi- 
bet9  nullo  fere  negotio,  viz^  una  Divifione  &  Lateris  Qjjadiaci  extradione,, 
ubi  vulgari  operandi  modo  Quantum  defudaffet  Arithmeticus  norunt  experti. 
Hunc  etiam  calculum  quoukjue  vdis  continuari  licet,  augendo  quadratum  adr 
e  f  i. 

ditione \    Quae  quidem  corredio  hoc  in  cafu  nou  nifi  unitatis  in  Radicis. 

3,  ^ 
figura  decima-quarta  augmentum  2&ru., 


rs?) 


iindas  UoHdas  2; i  conctnends.    Cubus  piozime  minor  mii6  cajus Latut 
tf  =  4»  ac  refiduum  15  =  ^;  adecx}ue  pro  prina  approximatioae  provenit 


^  <  

5  +      ^"^K  ^  Radici.    Cumque  y/  9,  8353  ...  fit  3,  1358...  pa*- 

tec  69  1358  =  4  -fr  ^«  Suppoiutur  )am  6,  1358  rsz  a,  6c  habebi* 
mus  Cubum  ejus  231, 0008  5  3  89471 1,   ac  juxta  regukm  j,  0^79  + 

V  o,  000855894712  .^      ,      .  ^  I  . 

9,  41101041 '-^    -' —  aequatur  accuratiflune  Lateri  Cuw 

I  oi  4^74 

datb  id  quod  intra  hors  (pttium  calcdo  obtinui  6y  13  579243 9(^5195 897^ 
in  ododecirna  figura  ju(luin>  at  deficiens  in  decima-nom.  Hasc  vero  fbrmula 
nimco  praeferenda  eft  rationally  ob  ingentem  dtvi(breai>  non  fine  magno  \abort 
cradaodum ;  cum  Lateiis  Quadraci  extradio  multo  facilius  procedaty  ut  expe* 
rientia  multiplex  me  docuit. 

R^^h  autem  pro  Radice  Surlblidi  puri>  fivePotefladsquiiitSypaulo  altioris 
ind^gmis  eft>  tttque  etiam  adhuc  multo  perfe&ius  rem  praeftat :  datas  enim  in 
Racuce  dphras  ad  minimum  qliintuplicat>  neque  etiam  multi  nee  operofi  eft 
calculi.  Author  atttem  nulbbi  inveOKfidi  methodum  efuive  dcmondrationeiti 
concedit>  etiamfi  maxime  defiderari  videatur :  prasfertim  cum  in  Libro  im^ 
prdTo  non  rede  ft  habett ;  id  quod  impctitot  fedte  iMudert  poflit.  Pateftasau>> 
tern  quiDia  Latens  If  4*  ^  <^^>Q^t^  n  ^  ^^^ci^'^^  '  *  +  5^*#4't0  4r'e^ 

^  ^  a  e\  rejedio  e  '  ob  parvitatem  fuam  :   quo-circa  =  4 '  ^  ^= 

2¥f*f*  -V  1  a  e^  +  ^'y  ^^4"^  utrinque  addendo  a  ^  habebimm 

4 

I  i  V  I  I 

4444  4-  = 4*  +  4   #  4-  2  4'r*-V-24f '+*•  =-44 

4  54  4  2 

J^  at  ^  e  e.    Ddn  utrinque  (Ubducendo,  -     aoy        4  -f  <?  xquabitur 

^  2 


V 


■  1^ 


-  a*  -\ 4 (^cui  fi  addalur  -    *  crit  4  -^ *  ■*    "  ^  + 


4  J"      4 


z 


A 


V    ^_'.4*  +  -^ ^44  =  IUdJcipotcftiKis4'-i-*.    Quodfifu«. 

4  5^       4 

iflet  4'  -  ^,  (aflumpta  4  juflo  niajore)  r^uk  fie  fe  kaberet>    -  -  4  -V- 


V 


I 


V  I         T      I 

4  5'*        4 

M  *  ^  it  Atque 


(8+) 


Atqu€  h^c  r^;uk  minim  in  modum  approximate  ut  vix  reftitatioiie  opus- 
fit  ;  at  dixax  hxc  m^cum  penfitavi^  incidi  m  formularam  methodum  quaiu&m 
gencralem  pro  qiiavis  poteftate  6tis  concinnam>  quamque  cdare  ncqueo;  cum 
eciam in iuperioribus  poteftatibusdatas  radices  figuras triplicare  valeant.  - 

Hs  autem  formulas  ita  fe  habent  tarn  rationales  quam  urationales. 


^  4  4_  +  ^  =  ^  n  4  +  *,  vel  4  +  :^;j^j^t 

</       — ,  Sf         !     t        ,     ,       4* 

V/  4."  +  *  =?  ?  4  .+        ,',  44+ :>  vd-i  +  ^— s-TTi 

V  •  f  I.  17  •     jj^4  tf4^+J^- 

V  4' +*=;:-54l.4        n*>*^+ ^,>  vd4'+ — 1 

£t  fie  de  csteri^  edam  adhuc  fuperioribus.    Quod  fi  aflbmeretur  4  radice 
quasfita  major>  (quod  cum  fru&u  fit  quoti^  Potefias- rdcdv enda  multo  pnK 
pior  fit  potefhti  Numeri  ist^  prozime  majeris  quam  pnxdme  minoris)  mur- 
ta^is  mutandis  esdem  zadicum  expreifiones  proveniunt^. 

^  ^  Z.44  -^7^ 

vt::    *^ 


\/  4*   -  *^=S  t  4  +.    ^   A  4  4 ,.  Vd  4  - 


V4  J   4  »    -    * 


I     .    *■  » 


VT        *     ,        *y 


^4*-*,=  44+     V.^^_  ^_^d4- 


6^4  4  4,4'   -    I  4 


>^4'    -*=?i4+    ^  -?,44--:^,vVd4.-    .        ^^ 


IQ4l^  $4*  -   Z* 

^"7^71=,  |4,+   ^f^44-— ,yd4. ^*— 


V  *'  -  *=:  J4+   ^44 -,  veU - 


1.14*  74'  -   J* 

^  Atque  imei  hos  duos  terminos  ibnper  cpnfifUt  vera  radix^  aliquanto  pro-^ 
p^ior  irrationali  quam  rationali;  e  veto  juxta  fbrmulam  irrationalem  in-- 
vottajh  foxiger  peccat  in  caydTu^^ficut  in  dcfc;^  Ji.mionali  ibimulai^uk 


(85) 


tamQiiotus;  adeoque fi fliok -f  ^9  Inationalis nujoitm jufto eichibet R^ 
cem>  latkxijdis  minorcm ;  i  contmip  veio  fi  fuerit  -  k  Atque  hxc  de 
eliciendis  Radicibus  i  Poteftatibus  puris  dida  funtOy  qua?  quidem  ad  ufusordi- 
narios  fufficientes  multo  facilius  haoencur  ope  Lwarithmorum :  quoties  vero 
ultra  Tabularum  Logarichmiarum  vires  accuratiiEme  definienda  efl  radiX)  ad 
hujufinodi  methodos  neceflorio  recurrendum  eft.  Prsteiica  cum  ex  harum 
fonnularum  inventione  ac  contemplatione)  Univer£di$  R^^;ula  pro  iEquacio 
nibus  Affe&is  (quain  txm  (ine  fruftu  Geometric  ac  Algebrs  midiofis  omni- 
bus ufurpandam  confido)  mihi  ipfi  oblata  fit,  volui  ipfius  invent!  primordia 
qua  poffim  cWitate  aperire. 

j£.quationum  quidem  AfTedarum  Quadram-quadratum  non  excedentium  y-^^  f„p  j^^ 
Conftrudionem  generalem  concinnam  admodum  ac  facilem^  Aft.  circiter  XIK,  i. ' 
168 J.  jam  turn  mventam,  publici  juris  feci  :  ex  quo  ingens  cupido  ani- 
mum  inceifit,  idem  Numens  efficiendi.  At  brevi  poft  D.  X/fk/m  magna 
dx  parte  voto  ikisfeciffe  vifus  eft>  ufque  dum  D.  de  Lmtey  eriam  adhuc  com** 
pendiofius  rem  peragi  poflfe  hoc  iiio  libdk>  mihi  iiiggemt.  Methodus  autem 
Boftra  hzc  eft* 

Siq>ponarur  Radix  cujufvis  arauationis  z.-  compofita  ex  partibus  4  -f  vel 
—  r,  quarum  a-  ex  hypothefi  auumatur  ipfi  x.  quantum  fieri  poffit  propin-> 
qua  (quod  tamen  commodum  eft,  non  neceilarium)  &  ex  quantitate  a  ^ 
vel  -  e  fbrmentur  Poteftates  omnes  ipfius  «  in  iCquatione  inventas,  iilque 
:^Bgantur  Numeri  Coeffidentes  relpedive  :  deinde  Poteftas  Refblvenda  Tub* 
ducatur  6  fumma  partium  datamm  in  prima  cohimna>  ubi  e  non  repericur> 
qoam  Hbmogeneum  Comparadonis  vocaaty  .fitque  diffmntia .+  K    Dtia  ha«^ 

beatur  fumma  omnium  Coefficientium  ipfius  hteris  €  iafecunda  Columnar  qus 
fitx;  denique  in  tenia  addantur  omnes  coefficientes  quadrati  r  ^9  quarum  fum- 
mam  vocemus  ^  ac  R^ulix  quaefita«»  formula  lationali  habebitur  =  4  -(-  vel* 

: — -r :  irrarionali  vero  fiet  z.  =  ii/^"  "^^  +  i/  7  ^ ^  +  ^ ^  idnnnd. 

J  i  +  vel  -  r*  J  ^ 

exemplis  illufb:aze  fbrtafle  opers  pretium  erit.  Inflrumenti  vero  loco  ad  fie 
Tabula,  Pocefbtum  omnium  ipfms  4  +  vel  -  e  Genefin  exhibens,  qus  fi" 

Sus  fiierit  continuari facikpolut.    A feptima  vero iacipiam cum pauca  Pro*  _ 

^[lata  eo  ufque  afluigere  deprdiendanoir.     Hanc  Tabellam  juce  optimo 
SfecttlMm  jMjtkiom  Qenerde  appellare  licet.    Potefbtes  autem  prsdias  ex-. 
contiaua  multiplicatione  per4  +  ^v=  ^ottx,  fie  proveniunt,  cum  fuis  cck- 
efideotibus  adjundis» 


Ui^ 
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1 


a;  :^/4^  +  5/4' r  +      ifaee  +  /r» 

«*   =1^4* -4*  1  ^4f  +  dee  e^ 

e^   zuCM   -\'        Ce  ^ 

X  y 

+  iila'e'  +  7/4tf*  +  le^ 
^^      6Ue^+.     k.c' 

Quod  fi  fuerit  4  —  ^  s  ^  ex  ufdem  membrk  conficitur  Tabelku  iK^cb 
Iblununcxio  imparibus  Poceflacibus  ipiius  e,  Mt  ee^y  e\  e'' :  &  affinnatis  pari^ 
bus  r%  ^%  ^\  Sitque  Turnma  Coeffickntium  lateris  e  =  s:  Sumtna  Coemd- 
'tticiuBiC^adraci£tf:=^;  Cubu^^  =  ii»fBiqtiadnld^^=xa»^;  Suriblidi^^  =  x\ 
^umdia  vero  Coefficientium  Cubo-cubir  ^  st^ ;  &c.  Civfei  aiittm  fupponamr  e 
exigua  tantuiH  pars  Radkis  inquirends^  omnes  boteftates  ipfius  ^  multo  mi* 
nores  evadunt  hmilibus  ip^us  4  PoCcftatibiui  ackoqueoro  prima  hypothefi 
rejiciantur  Au>«iora  (ut  iapotsAatibos  puiis  eAeoAim  eft)  ac  fontiata  asqua*- 
tipne  nova,  iiiDilituendo4  4*  ^  ?r  i^iiai^eM^iMiit  dixiinu»  ^^3b-^^^'+^^^^ 
<4ijus  rei  cap4  eacarif^a  fequeatia^  qua  mcMiv  imd^ttir*^ 

i^xerof.  I.  Proponatur  squatio  **  —  j^c^fyj^sr  locoo.    Pro  pri- 
^a  hypochcfi  pomtor  4  :=  loy  ac  €on(equeiHer  prodibic  ^cpnuD. 

4-c«,=  4"  C4  -^  c  e 

:=;»  -f   ICOOO  -^  4000  e  4-   (foO  #tf  +  40#'+f* 


'\-  450  -f  4015  e  +  597  fr  +  40^*4-tf^=:o 

;  r  If 

Signis  +  ac  ~  (rclpeftu  e  &  e^)  in  dubio  relidis,  ufque  dum  fciatur 
an  c  fit  Negativa  vel  Affirmativa;  quod  quidem  aliquam  pariet  difficul- 
ratem,  cum  in  aequationibus  plures  radices  admittentibus>  fspe  augeantor 
Homogenia  ComparaticniS)  ut  appellant,  ^  minuta  quantitate  4,  ac  e  contra 
ea  aufta  minuatur.  Determinatur  autem  fignum  ipfius  e  ex  figno  quantita- 
tis  t;  fublata  enim  Refblvenda  ex  Homogenio  ab  a  formato,  fignum  ipfius  /  r, 
^c  promde  partium  in  ejus  compofitione  prsevalentium,  fcmper  contrarium  erit 

figno 


(87) 

If gno  diiFere&tis  b.    Unde  patebit  an  flieric  —  r  vel  +  ^)  five  an  a  ma- 
|or   vd  minor  radice    yeri  affiiBfta.     Ip&   autem  #   iemper   ^^quatur 

' ^^ 9  queries  ^  ac  r  eodem  figno  notantur ;  quoues  vcro  di- 


verfo  figno  conneduntur,  eadem  e  fit  -— —  • ^ — r-^.    Poftquam  vcro 

compertum  fit  fore  —  ^f  in  affirmatis  squationis  membris  n^entur  r>  r S  e'> 
&c.  in  n^tis  affirmentur;  fcribantur yZi/.  figpo  contrario;  fi  vero  fiierit  *\-  e^ 
affirmentur  in  a£Bnnatis>  negentur  in  nqgatis.  tiabemus  autem  in  hoc  noflro 
exemplo  10450  loco  Refblvendas  1000O9  five^  =^  4"  4$P'  ^^^  conflat  4- 
majoiem  jufto  afliunptam,  ac  proinde  haberi.-  ci  Hinc  xquatiofit  10450 
-  4015  f  +  597  «^  -=  4/'+#*  as  looee.  Hoc  «ft  45^  -  4015  ^ 
+  5P7  ^^  =  o.    Adeoque  456  =  4015  e  —  5P7^rfive  h  -i^  s  e  ^  tec 

CUIUS  KMixe  fit — — -^^ >  velfi  mavis )   id 

r  .  ,  i^  4/^        /  . 

eft,  in  pnefenti  cafu,  e=  — ^* — ^Vl.'Z — r — £      ^^^^^   provenit  radix 

597 
qusfita  prope  verum  9, 8  8  (f .  Hoc  vero  pro  fecunda  Hypothefi  fiibftituto,  emer*  - 
ffta-^r^^^^ accuzatiflsme 99^^67*6019^6^^^  ....,  in  ultiipa  figum  vix 

bioario  juftum  iiipetans  3  :usmfc  cum  ^—i — ^ ^^^-^  =  e»    Atque  Boc 


etiam,fiofn)sftierit>muItoukeriusverificaripoffit»fubducendo       ^^ 

fi  fiierit  +  Cy  vd  addendo  — ====Fj  radici  wins  invent*,  fi  fit>-  «.: 

Cujus  ccxnpendium  eo  pluris  sflimandum  quod  quandoque,  ex  fbk  .pnmtf.fiip*  ^ 
pofitione,  Iemper  veroexfecunda^  iifdem  coiifervatis  coefficj^tibitf  qiiqiilqtie 
veils  cakulum  continuare  pofiis.     Casterum  asquatio  praedida  etiam  n^tii»  < 
vam  habet  radicem>  wuz*=  10,  %6  .  .  ..  »  quam  cuilibetacowatiusex*^ 
{ifcari  licet.. 


(88) 


Eimf.  II.  .Sit«,'-  i7«»*  +  J4*=  ?5^»  acponatur4=s  lo.    Ex 

^dz.z*z=Ld4a-^%dat'^      dee 
■^     cxj  :=z     c  a  '\'        c  e 

If  s  t 

Id  eft  +  looo  +  500^  +  jo*^  +  ^^^ 

-  1700  -  ?4<5  ^  -  17^^ 

+  540    +  54  '^ 

-  350       .    ■  ^ 


Sive  -5 10    +i4tf-V'ij^^+tf^^  =  o, 
Cum  autem  habere  -  510,  conftat  a  rainorem  jufto  affumi,  ac  proinde 

e  afniinsitivam  efre,ac  ex  5 lo  =  14  tf  +  15  f  ^  nt =  c 


=  ^ — ^Z?__7  ^  yjjjg  ^  f^  15,7  .. .  qu«  nimia  quidem  eft  ob  late  fum- 

ptam4;  ideo  fupponaturfecundo  4=  15,  acpari  ratiocinio  habebimus  r  = 

ilZJi^^li*  =  I^tyI5i^'  ;    ac  proiiidc  ^  =  14,9540(^8. 

Quod  fi  dJhilum  adhuc  tertio  reftaurare  velis,  ufqucin  vigefimam  qmmam 
figuram  vero  conformem  invenies  radicem :  Paucloribus.  vero  contentus,  fcri- 
bendo^ if  '\'  teee loco t *,  vel fubtrahendo aut addendo radici  prius  inventa? 


i      »     — — ^     .1  ,  ,, 


^===^  ad  fcopum  flatim  pervfeniet.     iEquatio  vero  propofita  nulla 

sdia  radice  explicari  poteft,  quia  Poteftas  Refolvenda  350  major  eft  Cubo  ex  . 
17        I 

5       5  •  : 

Exemp,  III.  Sit  iEquatio  ilia  quam  in Refolutione  difficillimi Problematis 
Arithmetici  adhibec  Garfffmuts  WalliJiHSy  Cap.  LXII.  uilgebr^  (xiXy  quo  radi- 
cem f^ietdi  Methodo  accuratiflime  quidem  auecutus  eft.  Eandemque  exem- 
plum  Methodi  fux  affert  laudatus  D.  Raphfin,  pag.  25,  16.  nempe  z,  * 
—  80  «:»'  -^-  1998  z,^  —  ^4957  ^  +  5000  =  o.  Hxc  autem  a^quatio 
ejus  forraulx  eft,  ut  plures  habeat  radices  Affirmativas,  ac  quod  difficukatem 
ejus  augear,  pracgrandes  funt  Coefficientes  rcfpeftu  Refolvendae  datae :  Qiio 
melius  autem  tradetur,  dividatur,   ac  juxta  notas  pundationum  regulas  po- 

natur  — «.^/+8^'-  20  ^'-V*  15*'=  o,  5  (ubi  z,  eft —  «•  in  xquatione 

propofita 


(8p) 


propofita)  ac  pro.  priim  Hypdthcfi  habcamos  4  s  x«    Promde.+  t  <>*  5  ^ 


^PV-^»i^*«M» 


Hoc  eft  If  =  5  f  +  1  e<;  hinc  i^if +Ai±ii  =  ^fo  ^l^li 

adeoque^  =  i,  17>  unde  conftat  12,  7  radicem  efle  awjuationis  propofitsc 
vcfo  vicinam.  Secundo  Ipco  fupponatur  *  =  i  i,  7,  ac  juxta  pwefcqptum 
Tabellae  Poteftatum  oritiir. 

b  s  t  m 

•^  16014,  4641  -  8195,  532  f  -  5^7,  74^^  -  50,  8  ^'  -  ^* 
-V  165870,  640.  +  38709,  60.  e  4-  J048,  . .  tf^  +  80,  .  tf  * 

—  322257,  42  •.  —  50749,  2.,  r  —  1998,  ..ce 
-f-  189699,  9  . .  •  +'149375  • . .  tf 

—  5000, 


•  •  •  * 


I    ^ 


^ — ■ 

^         198,6559  —  5296,  i}2  ^  +     82,  26tf^  +  29,  le*  -  f  *  x=  o 

Adeoque  -  298,6559=  -  5296,  132^4-  82, 26^f,cujus  radix  ^ juxta 


7i  —  y^:Jj/-^/^   26489  066  —  ^  6987686,  106022 
reguhm  = — fit . g^-^>^ ^ 

Oj  0564408055 1  ....-=z€ minori vcro :  ut autem  corrigatur,       r^^^T^ 


^     0,0026201  ••••.  ^  -J  « 

five ^ fit  o,   000000991175  ac  proinde  c  cotreaa  .=:: 

2643^  4*^3  ****** 

0,05644179448 ;  Q^od  fi  adhuc  plures  radicis  figuras  defidera$,fbnneturex# 

coneda /ii^^'-/^^=^  0,45 10560242  ^.••,ac^ ^i,..* , \ — . 


4 


2648,  066  -^^698768  5,  <?749<^1P7  577*^*>^ 

o2,    26' 

o,  05644179448074402  =  e,  unde  4  +  «  =  :c  radix  accuratifliina  fit 
IX,  75<$44i79448o74402  •  •  •  •  qualem  invenit  CL  WkUifius  in  loco  citato* 
Ubi  ohfervanduin,  redint^rationem  calculi  femper  mpUcare  nocas  veras  in  af^ 

fumpta 4, quas prima corredio five:    F== — r-  quintuplices  reddit,   quaeque  ; 

etiam  commode  per  Logarithmos  efficitur.  Altera  autem  corredio  poft  pri- 
mam,  etiam  duplum  Ciphrarum  numerum  adjungit,  ut  omnino  affumptas 
ieptuplicet ;  prmia  tamen  plerumque  ufibus  Arithmetices  abunde  fufficit. 
Qmx  vero  di&a  func  de  numero  Ciphrarum  in  radice  rede  affumptarum,  ita 
intelligi  velim,  ut  cum  a  non  nifi  decima  parte  diftet  a  vera  radice*  prima  figu- 
ra  rede  aflumatur ;  fi  intra  centefimam  partem,  dux  prims ;  fi  intra  millefi- 
mam,  tres  priores  rite  fe  habeant;  quas  deinde  juxta  noftram  regulam  tradats 
Aarim  xiovem  evadunt. 

Vol  I.  N  Reftat 


(90) 

Refiat  jam  ut  noonulla  adjiciam  de  nofba  ionnok  rational^  tw* 
--—  qus  quidon  fids  expedita  videbicur»  nee  mukum  cedec  priori] 


-criam datas c^lms triplicare valeat.  Formata  autem aaquatione  ex4  +  r  r=  ^ 
ut  prinsy  flaom  patebit  an  ^afTumpta  fit  major  vel  minor  vero>  cum  fiil.  s  e 
figno  femper  nocari  debeat  contrario  figno  dificrentis  Kdolvends  ac  Homo- 
genii  fui  ex  4  produdi.    Deinde  pofito  quod  -^^^.ir-fvel-/#r=o. 

Divifbr  fit  i  i  -  r^  quoties^ac  i  iildem  fi^nisnotantur ;  idem  vero  fit  j  i  -^  ttj 
fi  figna  diveria  fint.    Pmi  autem  magis  accommodaca  videtur  fi  faibere- 

t 

tux  Theorenuu  #  =  ^  .  ^  nempe  cum  una  mukipliatione  ac  duabus  4i- 

—  i 

vifionibus  res  peragaauv  quae  ties  muki|dicationes  ac  unam  divifionem  alias 
requireret.  Hujus  edam  Methodi  Exemphun  capiamus  k  prasdi&as  Equa- 
donis  radice  X2»  7*  •  •  :  ufai  2989^559   -   ^196^11%  e  -^  82,26  #  t 


«+  199  2  r '  *  tf  ^  =  09  adeoque         ^  s=  r,  hoc  elt9  fiat  ut  /ad  /  ita  ^  ad 

tb 

—  =s  52^9^  ijs)  ^989  ^5^9  in  8z>  x6  (4,  6^%j%...i  quocircadi-  . 

vilbrht)  <^=  —  SE  5Z9ij  49}Z5»...)  298}  6^%^  Co>  05644.1 ?=#, 

vw.  quiagne  figips  veris  adjedis  ladici  aifiimptas.  Corrigi  autem  nequit  haK: 
fennuh  ucut  prscedens  imtionalis;  adeoque  fi  plures  defiderentur  radios  fi- 
guract  prsflat  aflbmpta  nova  Hypothefi  calculum  de  integro  repetere :  ac  no- 
vus  Qpotus  triplicando  figuias  in  radice  cognitas  fuppucatori  etiam  ipaxime 
ferupulofo  abunde  fitisfiiciet. 


nj 


ijf,  !•  M^gi^m   -V-^  *  ^  4-  A  «.  *  +  i*  ^  &C.j  ""    =    4  *»«,"»    +    -—   4"'— «A* 

•Moivrc.  NajO). 

I  *  I  2  J 

^  I.I 

r 

X or-  d 

I 


+  T 


CpO 


'H-'-p-K. 


^«L-  I     m-  z 

*  •  I 

.4-      J'  ■  X. rT-4«=-a*rf 


!•*— »tf 


^^-17«-'*      ^-t       «l-4  M.    ^^ 


< 

_  »  -  I     «i  ••  i 


4*— s*^* 


—  (Si 

I  I 


*X-i'^ 


Ni 


H? 


>«t' 


rt'-r        X  5  4  ' 


4- X X  4'"-5*    « 

'^        1  Z  I 


^         1 


*  m  « 


^ 


I  X 


'%,.  ■* 


Ui> 


X  I 


•  I  X 


d'^  —  ^if  &C 


;  SI  ■       .*^ 


I  foppofe  that  the  Infinite  Nunicr  MidtiiK^^  +c<,»  + 

1/  z*  ^  +  i\z,*y  (^c.  /» i^  the  Index  of  the  Power^  to  which  this  Mulcinomial 
ought  to  be  rais*cl)  or  if  you  wiD,'  'tis  the  Index  of  the  Rooty  which  is  to  be 
extraded :  I  fay>  That  this  Power  or  Root  of  the  Multinomial  is  fiich  a 
Series  as  I  hai^e  es^ad&'d. 

For  the  underftandii^  of  it,  it  is  only  neceflary  to  confider  all  fhe  Terms 
by  which  the  fame  Power  of  ;&  is  Multiplied;  in  order  thereto,  I  diftinguifh 
two  things  in  Jeach  of  thefe  Terms;     i'.  The  Produd  of  certain  Powers  of 
the  Quantities^  Oy  by  Cy  dy  &c.    i\  TheUncis  (as  Oiv^ivm/ calls 'em)  pre- 
fixt  to  thefe  Produdts.    To  find  all  the  Produds  belonging  to  the  fiune  Pow- 
er of*,,  to  that  Produft,  for  Inftance,  whofe  Index  is  w  +  r  (where  r  may 
denote  any  Integer  Number)  I  divide  thefe  Produds  into  feveral '  Clafles ; 
thofe  which  immediately  after  fome  certain  Power  of  m  (by  which  all  thefe 
Produds  begin)  have  ty  I  call  Produds  of  the  firfl  Claffis ;  for  Example, 
5^Vi^7+i '  e  IS  a  Produd  of  tbe^^rfl  Claflis,  becaufe  b  immediately  follows 
Id^^^;  thofe  which  immediately  after  fome  Power  of  4  have  c,  I  caU  Pix>- 
duds  of  the  fecond  Claflis,  fo  4"*""  ^cciiy  is  a  Produd  of  the  fecond  Cla£> 


C  93  ) 


Gsi  tbofe  which  immediately  after  ibme  Power  of  4  have  4^  Tafl  Prcxiuds 
of  the  third  Ckifis,  and  ib  of  the  reft. 

This  being  done>  I  Multiply  all  the  Produfis  belondng.  to  «."*•-  *^  *  t 
(which  preceeds  immediately  «»"-^')  by^f  and  divide  6d  all  by  4;  z\    I 
Multiply  by  Cy  and  Divide  by  4»  aU  the  Produfis  bckonig  to  'C"'  -+  "^  —  ^ 
except  thofe  of  the  fir  ft  ChfHs;  y.  I  Multiply  byjlLan^uivide  by  4»  all  the 
Pnxuids  belonging  to**  -^'•—  5,  except  thole  of  the  firft  and  fecondClaA 
(is !  4^    I  Multiply  by  e  and  Divide  by  4^  all  the  Terms  belonging  to 
<.  "'-*'*"'  S  except  thote  of  the  firft;*  fecond  and  third  Claflis,  and  (b  on>  till . 
I  meet  twice  with  the  iame  Term.    Laftly>  I  addtto  all  thde  Terms>  the 
Pnxhid  of  4^'--- '  into  the  Letter^  whole  Exponent  is  r  +  i. 
_^--  Here  I  muft  take  noticef  that  by  the  Exponent  of  a  Letters  I  mean  the.* 
.  Number  which-exprefTes  what  Phce  the  Letter  has  in  the  Alphabet*  (b  j  is 
the  Exponent  of  the  Letter  ^,.becauie  the  Letter  c  is  the  jd  in  the  Alphabet. 

It  is  evident  by  this  Baile»  you  may  eafily  find  all  the  Produds  belot^g 
to  the  ieveral  Powers  of  «*  if  you  nave  txit  theProdud  bebngiqg  to  «"^ . 

To  find  the  Tjhcis  which  ought  to.  be  prefixed  to  every  Produd,  I  confi-  > 
der  the  Sum  of  Units  contain'd  m  the  Indices  of  the  Letters  which  compofe ; 

it  (the  Index  of  4  excepted)  I  write  as  many.Terms  (i*che  Series  m  yc  m  -  n 

X  ».—  iicm,^  ji  .Gh^..  asi  there  are  Units  in  the  Sum  of  thefe  Indices*  this : 
Sieriesis  to  be  the  Numerator  of  a  Fraftion*  whole  Denominator  in  theProduft . 
of theleveral  Series  i.  x  2.x  ^  x  4  x  5>&c.  i  x  2  x  3  x  4.x  5>  &c.  i  x  r:. 
X3X4X5X(^>  &c.  the  firft  ofwhi'ch  contains  as  many  Terms  as-  there  are: 
Units  in  the  Index  of  ^«  the  fecond  as  many  as  there  are  Units  in  the  Index  ofc 
(>..thethiixlasmany  as  there  are  Uiiitsin  the  Index  of  ^  the  fourth  as  many 
asithere  are  Units  m.the  Index  of  ^>  &c*. 

/.     Demamfiratiofty']  To  raife  the  Series4^  +  tz^x.-^-  r*  ^  -f  dx,  V  &c.  to^ 
,  any  Power  whatlbever^  write  fb  many  Series  equal  to  ic>  as  there  are  Units  in  i 
.  the  Index  of  the  Power  demanded.    Now  it  is  evident,  that  whea  thefe  Series  ^ 
.  arc  alfo  Multiplied^  there  arc  Ieveral  Produds  in  which  there  is  the  fame  Pow-  - 
cr  of  z,;  thus  if  the  Series  4«».-V^«'«'-V^**  +  ^«.  ♦,  &c.  is  raifed  to  its 
.  Cube,  you  have  the  Prcxiufts  * '  «•%  ,abcK,%  aadz,%  in  which  you  find  the  - 
lame  Power  *^ .  Therefore  let  us  confidcr  what  is  the  Condition  that  can 
make  Ibme Produds  to  contain  the  lame  Powei  of  «»|  the  firft  thing  that  will 
appear  in  jel^on  to  it  i$>  that  in  any  Produfb  whatlbever,  the  Index  of  %  is  : 
tne  Sum  c^the  particular  Indices  of  «•  in  the  Multiplying  Terms  (this  follows*, 
fi-om  the  Nature  of  the  Indiees) :  thus  ^  * «.  *^  is  the  Prociud  of  ^  «•  %  h  z,\^ 
bz.%  andtheSunxofthe  ladices in th^^ul^iglyin^Terms,^  is  2  +  2  +  2-. 
•=:  69  ^ic  z^^  istheProduiSoF^*,  ^i*  W  ^'i^V'^H^  t)ae>un?of  the  Indi- 
ces of  *  in  the  Mukiplyinc  Terms  is  i  +  2  +  j  =  (J ;  4  4*  i/^  *  is  the  Pro-  - 
.  dwd  of  4  z^  Az^  dz.^y  and  the  Sum  of  the  Inclices  of  *  in  the  Multiplying 
.  Tem$  is  I  +  I  +  4  ==  6 :  the  next  thing  that  appears,  is,  that  the  In-  • 
dex  of  ^JiitheMultiplying  Terms  is  the  fame  with  the  Hxponent  of  the  Let— 

\C£T 


Cp+) 


ter  to  which  x  i$  )ovhM;  fiom/which  t^o  CJ6n(identions  it  foUomf  thati  to 
have  all  the'Prdduas  bdohging  to  a  certain  Power  of  z^  you  muft  find  aD 
the  Produfts  where  the  Sum.  of  the  Exponents  bf  the  Letters  which  coippofe 
them,  fhall  alwaysf  be  the  fame  with  the  Index  of  tliat  Power.  Now  this  is 
the  Method  I  ufe*'  to  find  eafily  all  the  ProduAs  belondng  to  the  lame  Pow^ 
er  of «,  Jet  «f  -f  r  be  the  Index  of  that  Power,  I  conSder  that  the  Sum  of 
the  Exponents  of  the  Letters  which  compofe  the  Produdb^  muft  exceed  by 
I,  thofe  which  belong  to  w*"  -+  "^  -^  ■,  now  becaiife  the  excefi  of  the  'Exfo^ 


'Divided  by  a,  you  will  have  Produds,  the  Sum  of  whole  E3qK>nents  wm  be 
.  «i  +  r;  Likewife  the  Sum  of  the  Exponents  of  the  Letters  which  compofe 
:  tlie  Produds  belonging  to  *  *»  -*  »•  exceeds  by  2  the  Sum  of  the  Ejqwncnts  of 
the  Letters  which  compofe  the  Produfts  belonging  to  *  *  h-  ^  —  « :  Now  b^* 
caufe  the  Exponent  or  the  Letter  a  is  left  by  2  than  the  Exponent  of  the  Let- 
ter Cy  it  follows,  that  if  each  Produft  belonging  to  *•-<•'  —  *  is'  Mukiplyed 
by  Cy  and  Divided  by  a,  you  will  have  other  Produdst  the  9am  of  whofe 
Exponents  is  ftiU  w  ^-  r;  Now  if  all  the  Produds  belonging  to  *  *  -^  •"  ~  * 
were  Multiplied  by  c  and  Divided  by  4i»  you  wodd  have  KMne  Produds  that 
:  would  be  the  fame  as  fbme  of  them  found  befbre>  therefore  you  muft  except 
<Qut  of  'em  thofe  that  I  liave  called  Produds  of  the  firft  Clams;  what  I  have 
faid  (hows  why  all  the  Produds  belonging  to  ^c  *  -+  ^  —  3,  except  thofe  of  the 
:  firft  and  Tccond  ClaflTis  muft  be  Multiplied  bv  d,  and  Divided  by  4:  Laftiy, 
you  fee  die  Reafon  why  to  all  thefe  Procfuds  is  added  the  Produd  of 
^w—  f  by  the  Letter  whofe  Exponent  is  r  +  i ;  *Tis  becaufe  the  Sum  of 
the  Exponent  is  ftill  m-^-r. 
As  for  what- relates  to  the  Unciae ;  obfenre  that  when  you  Multiply  ^^  +f 

a^hyCydy  &c.  of  the  fecond  So-ies*  i$  Multiplied  by  each  of  the  Letters  ^b.Cjd^ 
ice.  of  the  firft  Series.  Thus  the  Letter  4  of  the  fecond  Series  is  Multiplied 
by  the  Letter  b  of  the  firft  Series,  and  the  Letter*  of  the  fecond  Series  is  Mul- 
tiplied by  the  Letter  ^  of  the  firft;  therefi>re  you  may  have  the  two  Planes^ 
4  *,  ah,  or  lab  I  for  the  fame  Reafon  you  nave  2  dc^  2  ad^.Scc.  'fhei^re 
you  muft  prefix  to  each  Plane  of  thofe  that  compofe  the  Square  of  the  Infinite 
Series  az,  -{-  bz,z.^cz,^y  &c.  the  Number  which  expreflcs how  many  ways 
the  Letters  of  each  Plane  may  be  chained;  Likewife  ifyou  Mukii^  the  Pro- 
dud  of  the  two  preceeding  Series  by  4  «» +  i'  i  *  +  ^  «*  S  *^c.  each  Letter  4hb,c»d, 
of  the  third  Seiies  is  Multiplied  by  each  of  the  Planes  form'd  by  the  Rodud  of 
the  firft  and  fecond  Series ;  Thus  the  Letter  a  is  Multiplied  by  the  Planes  ^raml 
c*;  the Lettcr^is Multiplied  by  ac  andr^;  theLetterris Multiplied  by^^and 
.^4;  therefore  you  have  the  GxSo&dsy^bcyacbyiaCybca^CMtyctMfOefixabci 
Therefore  you  muft  prefix  to  each  Solid  whereof  the  Cube  of  the  Infinite  Series 
is  conipos'di  the  Number  whiA  exprdfes  hdw  many  ways  the  Letters  of  each 
Solid  may  be  changed.  And  generally,  you  muft  prehxto  any  Produds  whoeof 
any  Powei-  of  the  Infinite  Series  4*  -fix.*  -fr*  ',&c.  is  composed*  die  Num- 
ber which  exprefles  how  many  ways  the  Letters  of  each  Produdmay  be  changed. 

No«r 
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N^€o  find  how  nmty  wtpthslMWt$ofMyProii3&3  fbrin(hnce> 
4'*''  t^  €fd^  may  be  chu^ed;  this  is  the  Rule  which  is  commonly  given : 
wrife  a>  maiiy  Terms  of  the  Series  ^  x  2  x  3  x  4  x  5,  &c.  as  there. are 
Units  in  the  Sum  of  the  Indices^  viz^  iw  —  ii+^-f^-fr;  let  this  Se- 
ries be  the  Numerator  of  a  Fradion,   whde  Denominator  (hall  he  the . 
Produ&of  tbfrSeries»  iX2X}X4X59&c.  ixix^x  4  x  5,  &c. . 
ixzx$X4X  ^X4S>ftc.  IK2X3X4X  59&c«  whereof  the  firu  is  to  con-- 
tain  as  mai^  Termsas  thereare  Units  in  the  firft  Index  m  -  ni  the  fecond> 
as  many  as  there  art  Units  in  the  (econd  Index^;  the  third  as  many  as  there 
are  Umts  in  the  third  Index/;  the  fourth  as  many  as  there  are  Units  in  the . 
fourth  Index  r.    But  the  Numerator  and  Denominator  of  this  Fra£tion  have : 
a  coaamoR  Divilbn  vbu  the  Series  of  1x2x3x4x5)  &c.  continued  to  fi> 
many  Tdrns  as  there  are  Units  in  the  firft  Index  m  ^  n;  therefore  let 
both  this  Numerator  and  Denominator  be  divided  by  this  common  Divi-  • 
(br>/fdien  this  new  Numerator  will  b^in  with  m^n  -^  i,  whereas  the 
odier  began  with  i».  and  wiQ  contain  fb  many  Terms  as  there  are  Units  in  . 
A -V  f +  '''  that  is>  fi>  many  as  there  are  Units  in  the  Sum  of  all  the  Indices 
excepting  the  firft;  as  for  the  New  Denominaton  it  will  be  the Produd:  of ' ' 
three  Senes  only;  that  isy  of  fo  many  as  thereare  Indices,  excepting  the  firft. . 
But  if  it  happens  withaD,  that  m  be  equal  to  /f  -f  ^  +  r,  as  it  always  hap-  - 
peiK  in  our  Tbetrem ;  then  the  Numerator  b^inning  hym  -  n  +  1,  and  \ 
htVD^  continued,  to  fo.many  Terms  as  there  are  Units  m  h  -^  f  -^-rocfh^ 
the  kft  Temi  will  be  m  neceflarily,  fo  if  you  in>^ed:  the  Series,  and.make 

dbat  the  firft  Term  which  was  the  laft,  the  Numerator  will  be  »».  X  ^  -  I ' 

Y.  m  '-'Z  %  m  ^  Xi  &€•  continued  to  fo  many  Terms  as  there  are  Units  in  ^ 
die  Sum  of  the  Indices  of  each  Prtniuft,  excepdi^  the  firft  Index.  And  ^ 
whatever  is  here  laid  of  Powers, -whole  Index  is  an  looker,  jQay  be  adapted  : 
to  RCKXsor  Powers  whofe  Indest  is  t  Era&ion. 

XXII.  Thwtnh]  If4x.4-^*x;  +  ^^'+</*^  +  r^'-V/^',8rc.  =lj'^J^lfJ'2n 
+  ^JJ  •+*/'+  ^J^  ^  +  'y  *  +  »  y  '>  &c.  .thetv  will  «.  be  :=  -^  jp  +  Jj VVTbr'  , 

^  '  de  Moivrc. 

fc-^AA   ,  ,  /-2*A^B-tfA'   :      t-  *:B  B'  -   i  *  A  C-  AUyfAtuWn 

—— J    -j J —      —  t ;-  +  ;  — ^— ' — ' 

jcAAB-i/A*  ^  ,  £^  2*BC- z>AD-5cABB'- 5cAAC 
-4WA'B-eA^    ,    .  w  ^  1*  BD  -  *CC  -  2^AE  -  rB' 

^ ^y\J^, . ^- 


4»». 


t   '  * 


~<!rcABC.-3f^AD-.^«/AABB-4</A'C-5gA<B-/A<    , 

Bor  the  underftandii^  of  this  Series*  and  in  order  to  comiaue  it  as  far  as  . 
we-pkafe;  it  is  to.be  obio^edy  i.  Tlttt  every  Capital  Letter  is  equal  tp  \h^  . 
Coefficient  of  each  precedii^  Termj  .thus  the  Letter.B.is  equal  to  tlie  Coeffi-.^ 

cientt?r 
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dcnt^^^  — ^*    i/That  thel^oDmiiiatorofcacfcCocflSckntisiJwm-^ 

a 

V  That  the  firft  Member  of  each  Niuneiatort  is  always  a  Cbefficicnt  of  the 
Series  gj  -f  hyy  ^-  ty  S  &c.  wc  the  firft  Numerator  begins  with  the  firft 
Coefficient  f ,  the  fecond  Numerator  with  the  iecond  Coefficient  hy  and  ib 
on.  4.  That  in  ev€ry  Member  aftq:  the  firft,  the  Sum  of  the  Expo- 
nents of  the  Capital  Letters,  is  always  equal  to  the  Index  of  the  Power 
to   which  this  Member  belongs  :      Thus    confidering   the  Coefficient 

:^: ^  ■  bvhich  belongs  tothePowerj'% 

we  ftiall  fee  that  in  every  Member  4  B  B,  xiK  C,  3  ir  A  A  B,  dA\  the 
Sum  of  the  Exponents  of  the  Capital  Letters  is  4,  (where  I  muft  take 
notice,  that  by  the  Exponent  of  a  Letter,  I  mean  the  Number  which  ex- 
prefles  what  place  it  has  m  the  Alphabet;  thus4  is  the  Exponent  of  the  Let- 
ter D)  hence  I  derive  this  Rule  for  fiziding  the  Capital  Letters  of  all  the 
Members  that  bdong  to  anv  Power;  Combine  the  Capital  Letters  as  often  as 
you  can  make  the  Sum  of  tneir  Exponents  equal  to  the  Index  of  the  Power 
to  which  they  bek>n£.  5.  That  tne  Exponents  of  the  finall  LetteR,  which 
are  written  before  tne  Capitals,  exprefs  how  many  C^itak  there  is  in  *each 
Member.  6.  That  the  Numerical  Figures  or  Unciat  that  occurr  in  thefe  M  em- 
bers, exprefi  the Number  of  Permutatk)ns  which  the  Capital  Letten  of  every 
Member  are  capable  of.  -  •  -. 

For  the  Demof^atian  of  this;  fuppoie  *  ^  Ajr  +  Byy  +  C  f  *  +  Py\ 
&c.  $uhftitute  this  Series  in  the  room  of «»,  and  the  Powers  or  this  Saies 
in  the  room  of  the  Powers  «,  thcte  will  arife  a  new  Series;  then  take  the 
Coefficients  which  bek>ng  to  the  ievenl  Powers  of  jr  in  this  new  Series  and 
make  them  equal  to  die  c^idpoiiding^Co-^cientt  of  the  Series  gr  +  byj 

^  Id  r  ■ 


-f  $y  \  &c.  and  the  Coefficients  A9  B,  C,  D,  &c.  will  be  found  fuch  as  I 
have  determined  them. 

But  if  any  one  defires  to  be  iatisfied,  that  the  I^w  by  which  the  Coeffici- 
ents are  fbim'd,  will  always  hokl  FU  defire  'em  to  have  recourfe  to  the 
Theorem  I  have  given  for  Rmfmg  m  If^imtt  Serks  to  miy  tawery  or  extraAing 
any  Root  of  the  iame;  for  if  th^  make  ufe  of  it,  for  taking  fucceffivdy  the 
Powers  dlhy  +  'Byy  ^-  Cjr*,  &c.  they  wiD  fee^  that  it  muft  of  neceffity  be 
fo.  I  might  have  made  the  Th€eirem  I  giv^  here,  much  more  general  than  it 
is;  for  I  might  have  fuppos'd,  4**  -f  ^**-+»  \  c^^h-*,  &c,  =^7* 
+  hy"^-^^  4-  iy'^-^'^y  &c.  then  all  the  Powers  of  the  Series  Ay  •+  Byy 
+  Cy  \  6cc.  defigned  by  the  univerfal  Indices*  muft  have  been  taken  fuc- 
ceffively ;  but  thofc  who  will  pleafe  to  try  this,  may  eafily  do  it,  by  means 
of  the  Theorem  for  raifingmi  Infinite  Series  to  any  Power,  &c. 

This  Theorem  may  be  applied  tor  what  is  called  the  Revcrfion  of  Series, 
fnch  as  finding  the  Number  fi*om  its  Lc^arithm  given ;  the  Sine  fiom  the 
Arth ;  the  Ordinate  of  an  Ellipfe  fix>m  an  Area  given  to  be  cut  fiom  any  point 
in  the  Axis:  But  to  make  t  particular -AppUoation  of  if*  I'll  fuj^ie  we  have 
■■'■•'•'  '     •         • .  this 
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AisPK)bfcmtofoIve;ttte.  The Cimd «f m Arc btbi^ ghm,  tofmi^  Omd 
efMtthcrArc,  tlut  Jb^itt»tbtfafiatnt»  i.  Let  y  be  the  ChonI  given, 
ft  the  Chord  required;   now  the  Arc  bebnging  to  the  Chord/,    is 

^\6ld'^'^^ '^iii'd'^^    And  the  Arc  belonging  to  the  Chord 

*'5*+  TTj'^       J4,  -^     — T^  &^*    The  firft  of  the  Arcs  is  to  the 
odd       40 4^       111  d^ 

fecond  as  i  to  » ;  theaiefore  multiplying  the  Extreams  and  Means  together,  we 
IhaU  have  this  Equation* 

lizd^ 
Compare  thefe  two  Series  with  the  two  Series  of  the  Theoieni,    and 

T  9 

and  you  will  find  4  =  i,  *  =  o,  ^  =  —7-:,  d  =z  Oy  e  =  — ^--  ,/=  c?, 
'  odd  40a* 

fa:.  ^r=  *,   4  =  0,  .•=  ^j^,  ^=  o,  /=  -^-7,.  w  =  o,    &c. 

hence  *  will  be  =  « jr  +  "yi^  7  '*  *^^*  ^''  *-/  "^ 7^7-7 -^' *^' ^"P^ 

pofing  A  to  denote  the  whole  preceeding  Tenn^  which  wiS  be  the  (ame  Series 
as  Mr.  Nrmon  has  firft  found. 

By  the  £rnie  Method,  this  general /V^ibKi  may  be  (blved ;  ThejAjiiffkcor^ 
rejpaiubtg  to  a  certain  Area  in  am  Cnrve  hemggiveny  to  find  the  j/t^jciffoy  whoji 
carrefinrndinz  Areafhdlhe  to  themft  in  aftven  Xatio. 

TheL^arithirdcSeries  m%Jit  alfo  iJ  found  without  borrowing  any  othe^ 
Idea,  than  that  Logarithms  are  thelndices  of  Powers :  Let  the  Number,  whofe 
Logarithm  we  enquire,  be  i  +  «.,  fuppofe  its  Log.  to  be  4  ;c  +  ^  «, «.  + 
r* ',  &c.    Let  iJierelje  another  Number  i  ^j^;  therefore  its  Logarithm 

will  he  a  J  +  ^77  +  ^7 '»  &^*  Now  if  i  •+  *  =  J  +71"'  ^^  follows 
that 4«»  +  ^*Jc4-r«.»,  &c.  :  ay  +  ijj  +  cy  %  &c.  : :  »  :  i.  that  is> 
ii;cr4-^**-|-'^«''f  &c*  =  jj-rf^  +  » ^jjr  +  ncy\  &c.  therefore 
we  may  find  a  Value  of «.  exprefl:  by  the  Powers  of  ^;  again,  fince  i  +  ^ 


n       «—  I 


:=  I  -^fc*  therefore^cis  x  +7I"  -  i,thatis*  =  »jf-t x  yy 

*  Zr 

^  —  X K  y  \  &c.    Therefore  *  is  doubly  exprefl  by  the 

Powersoft*  Con^Mre  thefe  two  Valuq»  together,  and  the  Coefficients  4>^,^, 
tec.  will  be  determin'd,  exce|^  the  firft  a,  which  may  be  tdkea  at  Pleafure> 
and  gives  accordingly  all  tlie  different  Species  of  Lc^anthms.  ^ 

O  XXIIL  De 
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i^30ntii  of  £«•     XXin.  De  DifFerenciis  InfiniteiTimarum-infiniteStmis  explicandis,  non  tf!E 
uT^r'^^iJ^^'  ut  fis  p(»To  fQlicitu&    Nan^  m  tu  mtfai  facifis  conccdis^  quod  nihili  quodvis  ^ 
/.  2^1!"     ^^^'  znuldjdum  fit  adbnc  nihil;  eadem  tto facilitate  tibi  permittOy  ut  Differemias 
Aug.  Aa  1^99.  Infiiiite(£nias  in  Infiniteffimas  duaa$»  tu  memo  n^iga$»  poteftque  id  tuto 

fieri)  niodo  came;  Quippe^  in  quovis  genere  QuantitatuiPt  quas  diSenint 
dato  Dunus>  itputanda  Turn  JEqua3k»  Quo  nicitur  Exhumfimftm  Do&rina  tota, 
Veteribus  pariter  &  Recentionbus  neceilaria. 
n*  A^fmdmM'  XXIV.  It  is  agreed  by  all,  that  if  a  Number  propofed  be  not  a  true  Square, 
^M$in^ikt^^^  is  in  vam  to  hope  for  a  jufl  Qpadratick  Root  thereof  explicable  by  rational 
trsHinx  4  ^  Numbers,  Int^a^  or  Fraded.  And  therefore  in  fuch  Cafes,  we  mufl  con- 
5^*Ei.  xtlTlfst  ^^^  our  felvcs  with  Approximations  ((bmewhat  near  the  truth)  without  pre- 
H.  £i<.  ^  1.   '  tending  to  Accuracy* 

lun.  An.  x^5>5.     And  fo,  for  thcCubick  Root,  of  what  is  not  a  pcrfcft  Cube.    And  the 

like  for  Superior  Powers. 

Now  the  Ancients  (being  aware  of  this)  had  their  Methods  of  Appioxima- 
tion,  which  tho'  fcarce  apply'd  by  them  beyond  the  Quadraticlb  or  perhaps 
the  Cubick  Root,  yet  are  equally  pradicable  (by  due  adjuffanents)  to  the 
Superior  Powers  aUb. 

I  (hall  begin  with  the  Square  Root :  For  which  the  Ancient  Method  is  to 
this  purpofe. 

From  the  propofed  Non-quadrate  (fuppofe  N)  fubffaaift  (in  the  ufual  man* 
fier)  the greatefl  Square  in  Int^ers therem  contained  ("fuppole  A  f.)  Tfaeio* 
mauider  ("fuppofe  6=  lAE  +  Ef)  is  to  be  the  Numerator  of  a  Fradion» 
for  defignii^  the  near  Value  of  £  (the  remaining  part  of  the  Root  fought 
A  -t-  £  =  y^  N,)  whofe  Denominator  or  Divifbr  is  to  be  z  A  (the  dowk 
Root  of  the  fubffaaded  Square)  w  2  A  -^  i  (that  douUe  Root  increaied  by 
I)  the  true  Value  felling  between  theie  two;  fbmetime  the  9ne^  fomerimethe 
other,  being  nearefl  to  the  true  Value*  But  (bx  avoiding  of  Negative  Num- 
bers) the  latter  is  commonly  direded* 

This  Method  Monfieur  Dt  V  apiy  affirms  to  be  more  than  200  Years 
old  :  And  it  is  fb ;  for  I  find  it  in  Lshm  Pacciolm  (otherwife  called  Lticas  dt 
Bftrg^y  or  di  Bsargo  &mSi  Snukhri)  Printed  at  fimce  in  the  Year  1494  (if  not 
even  fooner  than  (o^  for  I  find  there  have  been  ieveral  Editions  of  it.)  And 
how  much  older  than  fb,  I  cannot  tell ;  For  he  doth  not  (^ver  it  as  a  New 
Invention  of  his  own,  but  as  a  received  Pra&ice,  and  derived  fit)m  the  M^art^ 
or  u4rats9  from  whom  they  had  their  ^afrijnh  or  Pra&ice  of  Arithmetick  by 
the  lo  Numeral  Figures  now  in  ufe. 

And  it  is  continued  down  hitherto  in  Books  of  Praftical  Arirfimedck  in  aff 
Lamuj^,  which  teach  the  Extradion  of  the  Square  Root,  and  (thcftin)  this 
Memoa  of  Approximation,  in  cafe  of  a  Non-quadrate. 

The  true  ground  of  this  Rule  is  this :  A  ^  being  (by  ConflruAion)  the 
greatefl  Integer  Square  contained  in  N,  ^tis  evident  that  E  mufl  be  lefs  than  i ;: 
(otherwife  not  A  j  but  the  Square  of  A  4- 1>-  or  fome  greater  than  fo>  would 
be  the  ereatefl  Int^er  Square  contained  in  N.)  Now  if  the  remainder  8  =  2  AE 
-f  Ef  De  divided  by  2  A,  the  refult  will  be  too  great  for  E,  (theDivifor  be- 
j  iagtoo  little;  fbrit  fhpiddbe  2  A  H^E,  to  make  the  Quotient  E.l  But  if 

\  (to 
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{to  K&ify  this)  we  dmuniih  the  QjodenC)  b]rmcrea(ing  the  Diviibr,  adding 
I  to  iu  it  then  becomes  too  little ;  becanie  the  Divifer  is  now  too  big.  For 
(£  being  hfs  than  i)  i  A  4- 1  is  mote  than  2  A  +  £;  and  therdbre  too  big. 

Asfbrlnfianoe;  Iftfae  Non-quadrate  propofed  be  N==:  5 »  the greateft  In- 
t^cr  Square  theidn  Gomained  is  Af  =  4(tneSquareof  Ar=:  z:)  which  be- 
ine  fobftnided,  ksves  N-«Af=:  5-4asi  =  B  =  zA£-f£f. 
which  divided  by  t  A  sr  4  gives  f  s  But  divided  b}r2A  +  i=4-V-  i 
=  5>  gives  S  'Thtt  tpo  great,  and  this  too  little,  for  £•  And  therefbie 
the  true  Root  (A  +  E  =  ^  N)  is  Icfi  than  2  J  =  1.  25,  but  greater  than 
1  ^-:=  2.  2;  And  this  was  anciently  thought  an  Approach  near  enough. 

If  this  Approach  be  not  now  thought  near  enough*  the  fame  Procefs  may 
be  again  rcpmoi;  and  that  as  oft  as  is  thought  necefGuy. 

Take  now  for  A>  2 ;  =  2.  2,  whofe  Square  is  4. 84  =  A  4,  (now  con-> 
fidered  as  an  Integer  in  the  fecond  place  of  Decimal  Parts.)  Tnis  fubfhaded 
fiom  5.00,  (or,  whidi  is  the  fame*  o.  84,  the  £xcefs  of  this  Square  above  the 
fxiaer,  from  i,  which  was  then  the  Remainder)  leaves  a  new  Remainder 

B  =  o.  itf:  which  divided^by  2  Acs  4.4«gives-^—  =  -*-  =  0.03^3^  +• 

4*4^       55 

too  much.    But  divided  by2A+  1=4. 5,  ie  gives  -^ —  =  —  rr^ 

4«  5^      22^ 

^03555  +9  too  little.    The  true  Vahie  (between  thefe  two)  being  2*  2  j< 
pi09mne»  whofe  Squane  is  4. 99^696. 

If  this  be  not  thought  near  enough,  fubfiia&  the  Square  fiom  5.000000: 
the  Remainder  B  =  o.  000304,  £vided  by  2  A=:  4.472,  orhy  2  A  +  i 
^=  4*4739  gives  either  way  o.  oooo58  —  ;  which  added  to  A  =:  2. 1^6^ 
makes  2.  23(^088  * ,  fomewhat  too  big;  but  2. 1^606^  -^  woidd  be  much 
more  too  litde. 

Which  gives  us  the  S<piare  Root  of  5)  adjufkd  to  the  fixth  place  of  Deci- 
mal parts,  at  three  Stos.  And  by  the  lame  Method,  if  it  be  thought  needt- 
fiil,  we  may  proceed  nirther. 

For  the  CuUck  Root  the  Kule  is  this. 

From  the  Noi^Cubick  propoTed,  (fuppofe  N,)  fubffaad  the'greacefl  Cube 
in  Integers  therein  ooimhied,  (fi^pde  Aci)  the  Remainder  fm)pofe  B  ^s: 
3  Af  £  4*  3  ^^f  -f  £^)  is  to  be  the  Numerator  of  a  Fradion  for  de- 
ngningthe  Value  of^^£,  (the  remaining  part  of  the  Root  fought  A  +  £  ss: 
^  c  N.)  To  this  Nomerator,  if  (for  me  Denoaunator  or  I>ivuor)  we  fiibjoyn 
3  Af,dieRefult  wiOoettBaily  betoogreatfpr  £,  beaufe  theDiviibr  is  too 
licde  :  (For  it  fhould  be3Af+3A£-fE^»  «>  give  the  true  Value  d£ 
£.  If  for  the  Diviior  we  take  3  A  ^  +  3  A  -^  1,  it  win  certainly  be  too  littfe 
becaufe  the  Divifbr  is  too  great.  (For  £  by  conftm&ioa  is  le£  than  i .)  It 
niufl  therefi)re  (bttween  tme  Limits)  be  niore  than  this  latter.  And  therefore 
this  htter  Refuk  being  added  to  A,  will  givea  Root  whofe  Cube  may  be  fub* 
(haded  from  the  Non-Cubick  propelled,  in  order  to  another  Steps 

But  if,  for  the  Divifor,  wetake^  Af  +  3  A,  (or  even  lefi  than  fo)  the  Refult 
may  be  too  great  j  or  in  cafe  B  be  fimll)  it  may  be  too  litde^  (and  oft  is  fo.> 

^^  O^  Which 
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Which  comes  to  pais  from  hence;  beaule  £  (by  Con(fru6^ion>  is  Ids  than 
I ;  and  therefore  ;  A  £  leis  than  3  A;  and  perlups  ^'much  as  that  the  Ad- 
dition-of  £f  will  notredre^  it.  And  when  it  ib  nappens  jAf-fjAisa 
better  Divilbr  than  5  A  f  +  ^  A  +  I9  (or  even  fomewh^  lels  than  either^) 
But  becauTe  it  doth  not  always  fb  happen  (though  for  the  moft  part  it  doth) 
the  Rule  doth  rather  direft  tne  other ;  as  which  doth  certainly  give  a  Root 
k&  than  the  true  Valuer  whofe  Cube  may  always  be  dibflFadled  from  the  Non- 
Cubick  propofed.  The  Defign  being  to  have  fuch  a  Cube  as  (being  Tub* 
flrafted)  may  leaveanother  B|  to  be  ordered  in  like  manner  for  a  new  Approach. 

But,  for  the  mofl  part)  ;  A  ^may  be  £fely  taken  for  the  Divilbr.  For  tho* 
the  Rdiilt  wiU  then  be  fomewmt  too  big>  yet  the  £xcef$  may  be  {o  finally 
as  to  be  ni^leded;  or,  atkail,  we  may  thence  eafily  judge  what  Number 
(fbmewhat  kfs  than  it)  may  be  fafely  taken.  And  if  we  chance  to  take  it 
fcmewhac  too  bigj  the  Inconvenience  will  be  but  chis^  that  B  fer  the  next 
Step  will  be  a  Negative.    Of  which  Cafe  we  fliall  fpeak  anon. 

Thus  fer  Infbnce;  if  the  Non-Cube  propofed  be  9  =  N.  The  greateft 
Int^ei^  Cube  therein  contained  is  8  =  Acy  (whofe  Cubick  Root  is  A  =  zO 
Which  Cube  fubfbaacd,  leaves  9  -  8  =  i  =  B  =  5  Af  £  +  j  AEf  +  Ec. 
This  divided  by  3  Af  =  ii^givesyj  ==  o»  08333  +»  too  big  for  £•  But 
the  fame  divided  by3Af  +  3A4'i  =  iz4-<5  +  i  =  ip>  gives  ^  =. 
o.o52(S3  +,  too  little.  Orif  butby  3  Af  +  3  A  =  i»  +  ^=.  i8,  it 
gives  ^  s=!  ^  =  o.  05:555  +,  yet  toolittk,  for  the  Cube  of  A  +  o*  06s 
—  1. 06,  is  but  8.742  -9  which  is  fhort  of  p.  And  fb  much  fhortof  it>  that 
we  may  fafely  make  2. 07  as  not  too  b^:  Or  perhaps  2. 089  which  upon  tryal 
will  be ibuna  not  too  big ;  fbrtheCubeofz.  o8»  is  but  8,998912. 

If  this  firfl  Step  be  not  near  enough,  this  Cubefubfbadedfrom  9. 0000009 
leaves  a  new  B  r=  o.  00x088,  which  divided  by  3  A^  =  12. 979^^,  gives 
0.000084  —  ;  which  will  be  fomewhat  too  big>butnot  much.  (ForEisnow 
{o  fmall,  as  that  3  A  £  may  be  fafely  n^leded>  and  £  ^  much  more.)  So 
that  if  to  2.  o8>  we  add  0..000084  -^  >  tin  Refuk  2. 080084  will  be  too  big ; 
but  2. 08008  ^  wiU  be  more  too  little.  (As  will  appear  if  we  take  the  Ci£e 
of  each.)  So  that  neither  of  them,  at  the  fecbnd  Stq),  gives  the  true  Root  with- 
in  an  Unite  in  the  fixth  place  of  Decimd  parts.  £ut  when  I  &y,  taking  the 
Cube  of  each,  (which  I  do  that  the  thing  may  be  more  clearly  2f)prehended) 
it  is  not  neceHary  that  we  trouble  our  felves  with  the  whole  Cube.  For,  Ac 
being  akeady  fubfira^ked,  for  finding*  B=53A^E+  jAEf  +  R^,  we 
have  no  more  to  tnr,  but  whether  3  A  fB  +  3  AE  f  +  £  r,  be  greater  or 
kk  than  B>  accoixung  as  we  take  d  000084,  or  o.  00008  3 ,  for  £• 

Which  mav  conveniendy  be  done  in  this  manner:  Take  5  A  -f  £,  and 
multiply  (this  by  £,  (or  E  bv  it)  fo  have  we  j  A  E  -h  £  jf.  Tq  this  add 
3  A^  and  multiply  the  whole  by  E,  (fo  have  we3Af£  +  3AEf  +  E^,) 
too  lee  whether  this  be  greatct  or  lefTer  than  B. 

That  is,  in  the  prefent  cafe,  if  we  take  £  =  o.  000084,  and  add  to  this 
3>  A  =  ^.  24,  then  is  tf.  240084  =  j  A  +  £.  This  multiplied  by 
£  :=  o.  000084^  is3AE  +  £?=o*^  000524  ■+-.  To  which  if  we 
^.  5  A  ^  =  12..  9792„  it  is  3  A  J  +  J  AE  +  £  j  =  12.979724^ 
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Which  multiplied  again  by  E  =  0.0000849  is  o.ooiopoi  +  =r  3  A  f  E 
4-  3  AEf4"Ef,  which  is  more  than  B  =  0.001088. 

But  if  we  take  £  =  o.  0000839  and  proceed  as  befbrC)  we  fliaU  have 
5  Af  E  +  5  AEqp  +  Ec  =  0.001077  +, which  islefithanB  =  o.ooio88# 
And  therefore  (if  we  SubffaaA  that  from  this)  the  Remainder  o.  0000  ii, 
will  be  another  B  for  the  next  Step,  if  we  pleafe  to  proceed  further. 

Hitherto  I  have  purfued  the  Method  moft  affeded  by  the  Ancients>  in 
feeking  a  Square  or  Cube  (and  the  like  of  other  Powers)  always  le(s  than  the 
juft  Value,  that  it  might  be  Subftrafted  from  theNun^  propofed,  leiving 
B  a  pofitive  Remainder;  thereby  avoiding  Native  Numben. 

But  fince  the  Arithmetick  of  N^atives  is  now  fo  well  underftood^  it  may 
in  tliK  (and  other  Operations  of  like  Nature)  be  adviieabk^  to  take  the  near- 
-cfh  whether  it  be  greater  or  lefe  than  the  juft  Value. 

According  to  this  Notion,  for  the  Square  Root  of  5,  I  would  fay  it  is 
(2  +)  Ibmewhat  more  than  2 ;  and  enquire  how  much  more^  But  for  the 
Square  Root  of  8,  I  would  £ty>  it  is  (3  -  )  ibmewhat  kis  than  3 ;  and  en- 
quiring how  much  leisf  Takmg  (in  both  Cafes)  that  which  is  nearefl  to  the 
juftVahie» 

Thus  in  the  Cubidc  Root  befbreus;.  I  would  take  for  E  Tin  the  kft  En- 
quiry o.  000084  -  (where  for  the  next  Step  we  have  B  =  *-  o.  0000621) 
rather  than  -o.  000083  +  (where  for  the  next  Step  we  fhouU  havt 
B=:  -V0.000011.)  In  the  latter  Cafe  we  are  to  divide  B  =  +o*oooeii»- 
by  3  A^=  i2.98o23X^-,  to  find  (by  the  Quotient)  how  much  is  to  be 
added  to  0.000083 .  In  the  other  Cafe  we  are-to  divide  B  =&  -f-  o.  0000029 
by  3  A  ^  =  12.9801489  to  find  (by  the- C^otient)  what  is  tobeabatedbC 

o.  000084,  fo  have  we — *—^ =  o.ocooooSi  +  to  be  added  ta 

.   ^  12.980236  '^    * 

^  ^        O.  000002  /        f       1'        t    /•^  r> 

'€.  240083  :  Or 5 r  =  0.00000015  -ftobe  abated  of  0.240004. 

i2»9ooz4v 

(Or  it  may  fiiffice,  in  either  to  divide  by  1 2. pft  +rOr  even  by  1 3  -  >  with* 
out  being  incumbred  with  a  iong  Divifor)  either  of  which  gives  us^  for  the 
Root  fought,  2.^08008385  proxime.  True  (at  the  third  Step)  to  the  eighth 
Place  of  Decimal  Parts.  And  if  this  be  not  near  enough^  the  Cube  of  this^ 
compared  with  the  Number  propofed,^  will  give  us  another  B  for  the  next 
Step.    And  fo  onwaitls  as  far  as  we  pleafe.  \.      "    -    •    - 

Now,  what  is  laid  of  the  Cube,  is  eafily  appficableto  the  highePPowers.K'^  ' 
I  fliall  omit  that  of  the  Biquadrate ;  becauie  here  perhaps  it  may  be  thought . 
mod:  adviiable,.  to  Extrad  the  Square  Root  of  the  Number  propofed ;  andv 
then  the  Square  Root  of  that  Koot.^    But  if  we  would  do  it  at  once,  we  are 
fitMn  N  (the  Number,  propofed,  bring  not  a  Biquadrate)  to  Subflraft  A  f  f 
(the  greateft  Biquadrate  contained  in  it)  to  fihd  the  Remainder  B  ^=:  4Air£  . 
-^  6  A  ^.E  ^^  4.  A  E  c  +  E  ff.    Which  Remainder,  if  we  divide  by. 
4  A  r,  the  Quotient  will  certainly  be  too  big  for  E,-  (though  perhaps 
ilOtmuch :)  If  by  4  A  E  ■+  d  A  ^  +  4  A  +  ir  it  will  certainly  be  too^ 
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litde  (for  Reafom  before  memionedo  Aiidwearetouie  our  difcretion  in  taking 
i(»n£  intermediate  Number.  And  if  we  chance  not  to  hit  (xi  the  neareft>  tho 
Inconvenience  will  be  but  thisy  that  our  Leap  will  not  be  ib  great  as  other-' 
wife  it  might  be.    Which  will  be  redify  *d  by  another  B  at  the  next  Step. 

For  the  Surfolid  (of  five  Dimenfions)  we  are,  from  N  (the  Number  propo* 
icd>  being  not  a  perfed  Surfolid)  to  SubHrad  A^c  (the  greateft  Surfolid  there- 
in contained)  to  find  the  Remainder  B=  5  Aff  £+  loA^Ef  •+  loAfEc" 
+  5AEqf^-Vilfc.  Which  (as  before)  if  we  divide  by  5  A  f  f 9  the 
Refult  will  be  ibmewhat  too  big  (becauie  the  Divifor  is  too  little :)  If  by 
5Aff-V  ioAir-fioAtf-+-5A+  i,  the  Refuk  will  certainly  bo 
lefs  than  the  true  £•  The  juu  Value  of  £  being  foraewliat  between  thefe 
two>  where  we  are  to  ufe  o«r  Difcretion*  what  Intermediate  Number  to  take. 
Which>  afccording  as  it  proves  too  great  or  too  Iittk>  is  to  be  redify 'd  at  the 
next  Step. 

But  lor  the  moft  part  it  will  be  iafe  enough  ("and  kaft  Tioubk)  to  divide 
by  5  A  9  f »  which  gives  a  Quotient  ibme^diat  too  big ;  which  we  may  cither 
re&ify  at  £>ifcretion>  by  taking  a  Number  fomewhat  lds9  <x  proceed  to  ano- 
ther lis  ( Affiramive or  N^ative^  as  the  Cs&  Aail  rDqtiire)  «6d  feonward 
to  what  E%9i&n^  we^leafe.  Which  is  for  SubfisoKe,  in  a  manner  co^incir 
vdent  with  Mr.  R^fin's  Method,  even  for  Affiled  £cpiatioBS. 

Thus,  in  the  praent  Cafe;  If  the  Number  piopoied  be  N  s  3  j,  then  is 

.Ai^r  t=  3^9  and  B  s  J3  -  3^  St  t  s£  5  Af  f  £  +  10  A^£  f  Hr 
10  Af  £c  -J-  J  A£yf  -{-Efc.    Which  if  we  divide  by  5  Af  f  =  5 

X  x6  =  8o»  the  iRelult  /^  =  o.  0125^  is  fixne^hac  too  aig  forE)  but 

not  much.    And  if  we  examine  itj  by  taking  the  Suriblid  of  z.  01529  or  of 

2  ^'-;  y  we  (hall  find  a  Negative  B  (for  the  next  Step,)  but  not  very  confide- 

rable.    Or  if  we  think  it  confiderable^  we  may  proceed  further  to  another 

Step*  or  more  than  ib. 

The  like  Method  rtay  he  apply  *d  (and  with  more  Advama^)  sn  the  high- 
er Powers>  according  as  the  Compofition  of  each  Power  requuts. 

And  the  fiftie  Method  fibay  be  6£  ufe  (with  good  Advantage)  m  :lQi|g 
Numbers  (if  duly  applied)  even  before  we  come  to  the  Pkce  of  Units ;  for 
the  lame  will  equally  hold  there  aUb.  Which  the  Reader  may  eafily  af)pre- 
hend)  withdot  a  bng  Difisoiuie  upon  it. 

xif  Tnportiim       l^X  V.  The  Very  Idea  of  Magnitudes  Infinitely  great*  or  foch  as  estceed  any 

utw'^hJ^^  affignahte  Quantity)  doe$  Inchide  a  Negation  of  Limits :  yet  if  we  neriy  exa- 

HalJey.  N.  19^!  ^^^^  ^his  Notion^  we  (hall  find  that  fuch  Magnitudes  are  not  equal  amongft 

J^\  themfelveS)  but  thitt  there  are  reaUy>  befides  Infmite  Length,  and  lignite  Area, 

I  91'  ^j^j^  fg^^^  forts<tf  Irifinke  Solidity  :  all  of  w^hich are  QwtmitMsfm  gemrisi 

and^hat  tbofet>f  each  Specieis  iaie  in  given  Prdporticns. 

I^finitt  Length,  or  a  Une  Infinitely  V>tvg%  is  to  be  coofidettd  either  as  he- 

.^innine  at  a  Point,  and  fo  Infinitely  exten<bd  one  way>  or  eUe  boih  w^ 

tram  me  fame  Point;  in  which  Cafe  the  one,  which  is  a  b^inning  Infinity, 

in  the  one  half  of  the  whole,  which  is  die  "Summ  of  the  beginning  and  ceafing 

Infinity ;  or  as  I  may  fay)  of  Infinity  afm^  4mt€  and  afmcyfiy  which  is 

i  analogous 
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analogous  to  Eternity  in  Time  or  Duration>  in  which  there  is  sjways  a$  oiqch 
Cb  (bUow  as  is  paft,  for  my  Point  or  Moment  ofTimc :  Nor  dorfi  the  Additi- 
on or  Subdudion  of  Finite  Length  or  Ipace  of  Time,  aker  the  Cafe  either 
in  Infinity  or  £temity>  fince  bom  the  one  or  the  othi^  cannot  be  any  part  of 
the  whole. 

As  to  Infinite  Surface  or  Area,  any  Right  Line,  Infinitely  extended  both 
ways  on  an  Infinite  Plane>  does  divide  that  Infinite  Plane  into  equal  Parts, 
the  one  to  the  Right,  and  the  other  to  the  Left  of  the  faid  Line ;  but  if  fixsm 
any  Point  in  fuch  a  Plane,  two  Right  Lines  be  ii^nitdy  exMided,  (b  as  to 
make  an  Angle,  the  Infinite  Area>  InteFccpted  between  diofe  Infinite  Right 
Lines,  is  to  the  whole  Infinite  Plane>  as  the  Arch  of  a  Ckde  on  the  Point  of 
Concotrfe  of  thpfe  Line^  as  a  Center,  intercepted  between  rfie  fkid  Lines,  is 
to  the.  Circumference  of  the  Circle;  or  as  theD^rees  of  the  Angle  to  the  i6o 
Degree  of  a  Circle.  For  Example,  two  right  Lmcs  meeting  at  a  right  Angle 
do  mclude,  on  an  Infinite  Plane,  a  quarter  part  of  the  whole  Infinite  Area  of  * 
fiich  ft  Mane. 

But  if  fo  be  two  Paralld  Infinite  Lines  be  fuppofed  dn^voi  on  fuch  an  Infi* 
nite  Plane,  the  Area  intercepted  between  them  will  be  likewife  Infinite;  but 
at  the  fame  time  will  be  Infinitely  kfs  than  that  Space^  which  is  intercepted 
between  two  Infinite  Lines  that  are  inclined,  tho'  with  never  fo  finallah  Angle^  - 
fer  that  in  the  one  Cafe,  the  given  finite  difbnce  of  the  Parallel  Lines  dimi- 
Bifhes  the  Infinity  in  one  Degree  of  Dimeniion;  whereas  in  a  S&<^r,  there  is 
Infinity  in  both  DknenfiQn$:  and  confequently  the  Qiiantities  are  the  one  Infi- 
nitely greater  thandie  other,  and  there  is  no  Proportion  between  them. 

From  the  fame  Confideration  arife  thefe  three  feveral  Species  of  Infinite  * 
Space  or  Solidity ;  for  a  Paralldopipid,  or  a  Cylinder  Infinitely  long,  is  great- 
er than  any  Finite  Magnitude  how  great  foever;  and  all  fuch  Solicfc  fuppos'd 
ID  be  formed  on  given  Bafes,  are  as  tnofe  Bafes,  in  proportion  to  one  another. 
But  if  two  of  thefe  three  Dimenfions  are  wanting,  as  in  Ae  Space  intercept-t' 
ed  between  two  Parallel  Planes  Infinitely  extend»j>  and  at  a  Finite  Diftance  i 
or  with  Infimte  Length  and  Breadth^  with  a  Finite  Thkknefiir  altfiich  So;- 
lids  ihall  be  as  the  given  Finite  Difbnces-one  to  another;  but  thefe  Qiianti-^ 
ties,  the*  Infinitely  greater  than  the  other,  are  yet  Infinitely  kfs  than  any  of 
thdfe  wherein  all  the  three  Dimenfions  are  Infinite,    ^uch  are  the  Spaces  inr 
terccpted  between  two  inclined  Planes  Infinitely  extended ;  the  Sbacc  inter**  • 
cepted  by  the  Suffiice  of  a  Cone,  or  the  fides  of  a  Pyramid,  likewife  Infinite^ 
ly  continued,  &c.  of  all  which  notwithftandine  the  Proportions  one  to  ano* 
^er>  and  to  the  ^i  Wr  or  vift  Abyfs  of  Infinite  Space  (whereia  isthei>Mf  of 
all  things  that  are  or  can  be;  or  to  the  Solid  of  Infinite  Lengths  'Breadth  mi  ^ 
Thicknefs  taken  all  manner  of  ways)  are  eafily  afiigpablft    For  the  Space  b^ 
tween  two  Planes  isto  the  whok,  aathe  Angteorthofb  Planes  tt^  the  j6o 
Degrees  of  the  Circle.  .  As  for  Cones  and  Pyramids,  they  areas  the  Spherical  • 
Surface  intercepted  by  them,  is  to  the  Surface  of  the  Sphere,  and  tn^rrfore  , 
Cones  are  as  the  verted  Sines  of  half  their  Ahgles,  to  thePIajueter  of  the  Gir-  - 

de;.  -Thefe  threeforts  of  Infinite  Qpaniity  are  Analogous  td  a  Ui^^  Surface, 

and-i 


.     (  I04.  ) 

9ikl  Solidj  and  after  the  feme  manner  cannot  be  con^ated,  or  have  fio  Ptoi 
portion  the  one  to  the  other. 

f>di,itdrUf'        XXVI.  Infinitely-Infinite  Fraftions,  or  sJl  the  Powers  of  aU  the  Fraftiont 
«tt«  rr««»«» ,  y^hofe  Numetator  is  i,  are  all  of  them  together  equal  to  ( i)  an  Unit. 

if  D.  R.  Wood. 

n.  c^.  N.  3. 
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A.  Is  a  File  or  Row  of  abfolute  Numbers,  or  rather  of  all  the  Fraftions>  whole 
Numerator  is  11  which  Row  is  fuppoded  to  be  continued  in  if^imtwm 
(downwards). 


R.  Is 


C  «o5  ) 


J?.  baAotlierKfeorllLov  6£A^  Roob  (wlidfe  Nimieittor  b  i)  of 
tD  the  Powers  of  fudiFiafirais;  foppdled  likewife  to  be  condnucd  m  iijfS»- 

p.  --Are  all  the  reipe&ive  Powers  of  fiich  Fraftions*  (vie  SquaitSy  Cubes^ 
&c,  <or  fb  many  Ranks  of  Geometrical  Proportionals;  {iippofea  to  be  cond^ 
nved  mff^mntm;  both  to  the  Rjght<»hand»  and  alfo  downwards^ 


Lemma.]  Efch  0/  thi  pud  XMftks  if  Powers^  together  with  their  re/peSive 
RtHftSy  is  itpMl  to  cMb  of  the  feverd  Ntmihers  ttn£r  A  reJfeSivelj. 

'Demo9^mmJ\  If  from  the  Line  4  k  you  take  (ibr  infbnce)  '  part  towards  ''<^'  ^^' 
«9  iiippofe  d€i  and  aUb  from  the  other  end  of  the  fime  Line  itty  yoii  take 
two  /uch  Parts  (or  |  parts)  towards  hy  fupdofe  h  dy  (vpc  a  Number  of 
Parts  kG  by  two  than  the  wtK>le  Line  a  by  was  hrft  fuppofed  to  be  divided  in- 
to) there  will  remain  the  Line  cd^=^  mc  :=z\  of  at,  Tlxen  again,  if  fiom 
€  dyou  take  ^  part  thereof  towards  4j  fuppofe  c  e,  and  ftx>m  the  other  end  } 
parts  of  the  fame  c  dj  fuppofe  df  there  will  remain  only  e  fz:z  c  (^  =  ^  of 
c  d  And  if  you  ftill  go  on  without  ceaiing,  to  take  on  the  Side  toward  dy 
^  part  of  what  was  taken  laft  before^  and  twice  as  much  on  the  other  Side  tO;* 
w2Tds  by  there  ihaU  be  found  between  the  two  Lines  laft  taken  always 
remaining  ^  part  of  the  Line  from  which  they  were,  taken.  Froin  which 
;  part  there  may  ftill  after  the  &ne  manner  be  fuppofed  to  be  taken  two 
t)tner  fuch  Lines.  But  if  this  be  fuppofed  to  be  done  Infinite  rimes  aftually, 
then  there  will  nothing  more  remain  (between),  and  Co  the  continued  Divih- 
<mon  either  Side  willxrome  exaftly  to  rfie  Point ^,  fuppofing  4^  to  be  7  of 
a  by  and  bg  =  z  dg.  For,  becaufe  that  which  was  taken  away  towards  by 
was  always  twice  as  much  as  that  which  was  taken  away  towards  a,  the  total 
Summ  of  all  the  Lines  taken  away  towards  b^  (whlcn  all  together  do  make 
up  the  Line  bg)  mnft  be  twice  as  much  as  the  Line  agy  (which  is  the  total 
Summ  of  all  the  Lines  taken  away  towards  a)  viz,,  bg  z=:  1  4g;  and  confe- 
quently  bg-^-  ag  (or rhe  whole  Line;^  ^^  is  equal  to  5  4^ :  And  tlierefbre 
^gz=z^  ^ab.    Q.  E.  D. 

The  like  Cov^nRion  and  Denumftratim  (mtttatis  mtitmdu)  may  be  made  u(e  of 
in  taking  away  any  other  part  of  any  quantity,  and  the  like  part  s^in  of  the  ftrft 
jnenrioi^  parr,  and  lb  m  it^mtmft.  The  total  Sum  of  all  the  parts  fo  taken,  or 
fuppofed  to  be  taken»  (hall  be  equal  to  any  certain  Quantity,  or  Part,  or  Fradion^ 
wnofe  Denominator  fhall  be  lefs  by  an  Unite'than  the  Denominator  of  the  firft 

mentioned  port;    as  -    = 1 1 &c.  —  =      -^ *  + 

'^  6       7       49      54J        p       10      100      1000 

fire.  And  fo,  that  which  the  incomparable  Archimedes  (in  his  Squaring  the  Par 

I        I        I 
rdbold)  has  only  Demonfhated  in  one  particidar  Cafe,  vix^  —  =  —  +  -  - 

5        4       i5 

II  I 

+  '-  4 "  ^ &c.  and  that  too>  not  without  an  huge  Apparatus  of  Pre* 

liminary  Propofitions,  amounting  to  an  whole  Book,  is  here  univerfally  De- 
V  ol  L  P  mombated 


(lotf) 


ino6{fa»tedm  iSCd'er  (which  tttlafini^  inttf  fimpk  tfid  tefy 

JAffhqd  (in  Dis  <knef$  "friy)  mi  ^ 

Now  ifeachofthefaid  Ranks  ofPowers»  together  with  their  refpeftiveRoois^ 
beequaltotheieverdNuinbenofFradionsufiderA;  (as  is  demoiifttated  by 
the  ZimvM^  then  is  A  the  Sum  of  them  aS»  or  equal  to  themall^  that  isto&y^ 

R  +  P  =  A  =  R  +  I :  For  R  is  the  fime  with  A  wanting  —  or  i>  (as 

appeals  upon  Vie))^)  or  but  ( — )  one  infinite  part  bi^er»   Wherefore  P  =  i> 

Q.  £•  2>«  «fu  Bifmtin  If^mti  tmmtri  FruSi  ^tummr  Vmtatiy  fi.tmmm^  S^ 
dici  Integrd^         - 

G^JUtiih]  Hincpatet^ 

1%  Dm  fropteff$$m  m  u^imhtm^ 

2^  £r  wm  modo  in ttmm Infaiktmh  fidetumm  fbtHma;  fin  fo^m  p^nkss. 

fauta^  vel  p^mties  Lffmitd* 

3%  Mt  hoc  fori  poffc,  idcft^  hnnc  Odcnlnm  inflktn,  Jf  ingmo  valdg  farifo  ant 
exigno* 

4%  JEf  Mum  bmic  Progrejfnnh  velfrogrejjin  hnjnjmo^  if^imtosy  foffi  Nnme* 
tariy  five  ^gregdri  in  nmon  fitmmam. 

5^  Et  in  fitmmmny  non  modo  non  infifutami  fidadco  tsntillamy  n$  Jk  nmm: 
mnm  tamtero.    Patet  ukerius 

Ififrutamm  alU  ejfi  aqnalsa^  sba  ina^fiolia. 

£r  wmm  Ir^mtum  atptati  dnohtty  trihst,  flnrihuy  vel  Fmitk  vcllf^imtk. 

For  i^  The  Infinite  Powers  of  the  firft  Rank  are  =  — = >  andal** 

fo  equal  to  all  the  Infinitely-infinite  Powers  of  all  the  other  Ranks. 

I  %   ^  ttfc- equal  to  the 


The  Infinite  Powers  of  the  fecond  Rank  are  =  -—  = 

6       2x5 

I  I 

i  Thofe  of  the  third  Rank  are  =  —  = 


Thofecf  the  fourth  Rank  are  =  —  = 


12      5x4 

X  I 


Thofeof  the  fifth  Rank  «re  =  —  'ts 


20     4X  5 
I  I 


19      5>  ^ 
8c€^  in i9^nknm^  ^  SK^ininfinininK 


re^>edive  mean 

proportional 

Numberbetween- 

the  Square  Nun> 

ihersre^edively^ 

4>      ^y      9 
$y    i2>     16 

l6y        20,        25, 

^5*     1^9    5<^' 


■n 


rn 


2^  Tht 
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¥4  The  Infinite  Powers  of  the  two  firft  Ranks  are  s  — 

S 

Thofe  ofthe  thiee  frft  are  ss  >^- 

4 

Thofe  of  die  four  firft  are  =  -^- 

5 

Thofeof  the  five  firft  are  =  4r 

o 

3.  All  the  Powers  of  aO  the  Infinice  RanH  except  the  firft,  at  s  — - 

all>  except  the  two  firft>  arc  ^  — 

I 

d,  except  the  fcnox  firft,  are  ==  — 

&C«  iw  i$^f$k$tff$^ 

The  later  C^y^^r^  may  ^  appcv  by  fimpk  Additm 
and  ib  may  many  moie* 

XXVII.  I.  That  the  Numeral  Figures  now  in  uTe*  with  the  manner  of  n#  JbitifMkv  f 
Ccxnputation  by  them  (and  the  names  of  Algorifm,  appropriated  to  that-way  ^f^T^^ 
of  Conunitation)  came  to  us  fix)m  the ^^(i  (but  fomewhat  altered^  as  to  the  mllis.N.iW 
(hape  ot  die  Figupes  in  fiicceedine  Aces)  and  to  them  fiiom  the  JfididM^  isg^L  J^^. 
nSy  agreed.  But  it  B««foLSty  agreed.  ofwhatAntiqukytheOS^^*  **'*'** 
of  them,  in  our  fWn^pew  Parts,  hath  been. 

Jo.  Gerard  Viffm  (De  SctemUs  Afmkemmkis)  thinks  they  came  not  in  Ufe 
here,  tiQ  about  die  Year  of  our  Lord  i;oo;  or  at  the  fartheft,  later  than  the 
Year  1150.  KxA  P.  MahUkn  (De  Re  Difhrnrnka)  tells  us  tbithe  hath  not 
found  them  any  where uftd  Iboner  than  tne  14  Century,  But  I  think  their 
Ufe  in  thefe  Vms  wasas  oU  at  leaft  as  the  times  of  .Hbmw^w  C&«rr<ifi?w,  who 
lived  about  the  Year  of  our  Lord  1050.  (that  is  about  the  middle  of  the  i  ith 
Century,)  If  not  fo  frequently  in  ordinaiy  Afiain ;  yet  at  leaft  in  Mathema- 
tical thmgs,  and  efpeciaDy  in  Aflronomical  Tables. 

But  I  do  not  remember,  that  I  have  any  where  feen  any  Monument  of  them     lig.  ^5. 
more  Anricnt  than  the  Mantle-tree  of  die  Parlour  Chimney  at  the  Dweffing- 
Houfe  of  Mr.  WiL  Richards^  die  Redtor  oiHelmdon  in  Ninthamfton^Jbhre. 

The  fides  of  the  Chimney,  by  which  the  Mantle-tree  is  fupported,  are  of 
Stone ;  but  the  Mantle-trce  itfclf  b  of  Wood.  It  is  all  over  as  black  as 
Ink ,  having  by  Age  and  Smoak  contrafted  that  Colour-  It  may  yet  conti- 
nue many  hundreds  of  Years  j  for  I  did  not  difcem  in  it,  any  thing  either  of 
Worm,  or  Rottennefi,  or  any  tendency  to  it.  The  length  of  it  is  5  Foot 
9  Inches :  Its  breadth  or  depth  at  the  ends,  ( A  B)  is  1 1  ^  Inches,  but  as 
**  Pz  die 


(  'q8  > 

themiddk,  as  CD,  fomewliat  Icf$»  It  is  alio  carved  fromeiKl  to  end  ^alll,the* 

lower  part  of  it  is  abated,  as  in  the  mouldmgs  of  other  (Chimneys.  On  the^ 
Front  of  the  upper  part  there  is  (b^inning  at  the  middle)  on  3  Squares  part-^ 
ed  from  each  other  by  a  deep  Furrow  of  Gnanndr  the  Date  (I  fuppoie,  whea. 
it  was  firft  made)  defcribcd  partly  in  Numeral  Figures  A^  Do  i  M*  ijj;  on^ 
fourth  a  Flower,  and  on  a  5  th  the  two  Letters  W.  R.  with  an  £{cutcheon> 
reprefenting  (I  fiippofe)  the  Name  of  him  to  whom  it  did  then  belong.  Borh. 
the  Letters,  and  tne  Figures,  are  of  an  Antique  Form,  agreeing  well  enough, 
with  that  Age.  They  are  not  engraved  or  cut  irt,  but  prominent  on  their  fe- 
veral  Squaoes  (by  way  ofhas-reUrf)  the  Wood  being  abated  round  about  them*. 
The  o  over  the  A,  is  a  round  o,  but  tliat  over  the  M  is  a  iquare  0. 

Hence  it  s^pears,  that  the  U&  of  fuch  Figures  here  in  Ef^Lmd^  even  oncor* 
dinary  Occanons>  is  at  leaft  as  ancient  asthe  Year  113;.  And  I  judge  it  to 
have  been  yet  fbmewhat  ancienter,.  becaufe  the  ftiape  of  the  Figures,  though 
not  come  juft  to  the  (hape  which  we  now  u(e>  was  even  then  confiderably 
varied  from  the  (hape  of  the  ^4fo^Fk;ures;  which  argues  they  had  then  bem. 
&r  feme  time  utvlsi;  fiich  change  of  ihape  in  Figures  and  Letters  coming: 
on  gradually  with  time* 

It  need  not  move  any  (cnipk  at  aiD>  that  put  of  the  Numbers  is  ea^refled^ 
hy  the  Numeral  Letter  M  Cor  the  word -^ittjfiw,  of  which  M^  is  but  a  Con-*, 
traftion)  while  the  reflris  exprdki  in  Numetal  Figures..  For  the  like  doth  oft 
occur  in  old  Mmffir^j;  and  fiMDedmes  even  at  this  Dav.  And.it  dothrather 
favour  the  fimplicity  of  that  Age,  (not  very  nice  in  fucti  things*.,  e^cially  ^^ 
mongft  Mechjuucks)  than  any  defign  of  Impoftur&    ' 
9/  1&.  Tha        %•  Over^a^dnft  the  Markff'flace  in  Colchejkr,  Bands  the  Houfe  of  Mf«r 
Luftkin.  N.  M<.  JFiitriy^  a  Linnen  Draper;  fome  of  the  backermoft  part  of  which  is  an  ancient 
t'%7.'    *     '  X^^^  Building,  but  the  Front  is  of  lefTer  flanding>  and  timbred.    Upon  the 
Afl.  us%  bottom  Cell  (which  is  almoft  in  the  form  of  a  Triangular  Prifin)  of  one  of 
the  Windows  of  the  Front,  between  two  carved  Lions,  flands  aa  £fcutcheon» 
containing  only  theie  Fcmres- 105^0.    The  Periphery  of  the  Cyphefs>  and 
Nine>  are  rather  Fraded  than  Tk&cdt  prominent^  large,  and  very  fair;  but  to 
^         make  them  the  more  perfpicuous,  they  are  gilded  by  the  Propricttor.    The 
Window  looks  diredly  North,  the  Date  being  thereby  preierved  fix)m  the 
fcorching  heat  of  the  Sun;  and  by  its  Inclinarion  (falling  from  the  F^htex  or 
PerpendicMlar  by  an  Angle  of  about  ^o  D^ees)  firoax  iUio,  Snow,  &c.  If  it 
be  objeded>  that  the  iecond  and  fourth  Figures,  may  reprefent  that  among  the 
uirdkansy  which  is  with  us  as  5 ;  I  anfwer,  thi  the  o  is  not  ufed  with  aU  the 
utrabs-fov  j^  but  with  fbme  for  a  Cypher^  and  fb  it  was  ufed  by  the  Maws  in 
Sfoifh  who  firfl  brought  thefe  Figures  into  our  Parts ;  nor  is  the  Square  0  an 
^4*ici^Letter,  but  an  Emlijh  Letter  of  that  Age...   And  the  form  of  theft 
Figures  foon  d^cnerated  from  that  of  the  jir^Sy  into  fuch  as  we  now  uf^  if 
oot  atthe  firfl  reception  from  the -Avifcn  [or  ^W4:]  certainly  loi^  b^re  1 5^  y^ 
as  this  Co/^tfQiou^^ovld  make  it,. 

h  ^^*  Edm.         XXVIII.  The  old  Definition  o£Logaruhmsy  that  they  are  Nf0nex3OT$tm  fntf 
?*5^g^^'^***^'jp^rfwW6w»  is  too  kmi^  to,  define  them  .fully.:  Fpt 

Mar.  Aa  Usi^  ----..    ^^ 


(  'Op  ) 


they  may  much  more  {>K^ty^  ^tohtlJimmi  MofmrnExfrncMttsi  whcro* 
in  Rath  is  confidcr'd  as  a  Qmmtitdi  fm  gemru,  b^inning  from  the  Ratio  of 
equality,,  or  i  to  i  =  o ;  beine  Affirmative  when  the  Ratio  is  increafing,  as 
of  Unity  to  a  greater  Number,  but  Native  when  decreafing ;  and  thdfe  R^ti-^ 
ones  we  fuppote  to  bemeafured  by  the  Number  of  theRatiunculascontamed  in 
each.  Now  thefe  Ratiunculs  are  to  be  fo  underftood  as  in  a  continued  Scale 
of  Pro{)ortiona]s,  infinite  in  Number  between  the  two  Terms  of  the  Ration 
which  infinite  Number  of  mean  Proportionak  is  to  that  infinite  Number  of  the 
like  and  equal  Ratiuncute  between  any  other  two  Terms,  as  the  Lc^ithm 
of  the  one  Ratio  is  to  the  Lc^ithm  oi  the  other.  Thus  if  there  be  (uppofed 
between  i  and  lo  an  infinite  Scale  of  mean  Proportionals,  whc^  Number  is 
iQOOO0,&c.  in  infimtwm;  between  i  and  z  there  (hall be  }Oio2,  &c.  of  fuch 
Proportionak,  and  between  i  and  j  there  will  be  47711,  &c.  of  themi 
which  Numbers  therefore  are  the  Lwarithms  of  the  Rationes,  of  i  to  10,  r 
t3  2,  and  I  to  5  J  and  not  fb  proper^  to  be  callal  the  LogarithmsKof  10,  2#, 
and;. 

This  being  hid  down*  it  is  obvious  that  if  between  Uhity  and  any 
Number  pcopoiad,  there  be  taken  any  infinity^  of  mean  Proportionals,  the  in-i 
finitely  brtk  Augment  or  Decrement  of  the  firft  of  thofe  Means  fiom  Unity, 
wvO  be  a  Ratiuncuby  that  is  the  Momentum  or-Fhixion  £>f  the  Ratio  of  U-: 
nity  to  the  iaid  Number :  And  iedng  that  in  thefe  Contiaual  Proportionals  all 
tbe  Ratiuncubeiare  equal,  their  Sun^  x)r  the  whole  Ratio  will  be  as  the  faid* 
M(»nentum  is  dire^lv ;  that  is>  the  Logarithm  of  each  Ratio  will  be  as  the 
Fluxion  thereof  Wnercfose  if  the  Root  of  any  infinite  Power  be  extraded  s 
out  of  any  Number,  the  DifiFerentiola  of  the  faia  Root  fiom  Unity,  fhall  be' 
as  the  Logarithm  of  that  Number.  So  that  Lo^rithms  thus  produced,  may 
be  of  as  many  forms  as  you  pleafe  to  affume  mfinite  Indices  of  the  Power 
whofe  Root  you  feek :  as  if  the  Index  be  fuMofed  1 00000,  &c.  infinitely^  . 
this  Roots  ihall  bethe  Logarithms  invented  by.  the  Lord  A^pAr;  but  if  tne 
faid  Index  were  2502585,  &c.  Mr.  Brigg*s  Logarithms  would  immediately 
be  produced.  And  if  you  pleafe*  to  ftep  at  any  Number  of  Figures,  and  not 
t9  contimie  them  on,  it  will  fujSice  to^aifurae  an  Index  of  a  Figure  or  two 
more  than  your  intended  Logarithm  is  to  have,  as  Mr.  Briggs^  did,  who  to 
have  his  Logarithms  true  to  14.  places,  by  continual  extradion  of  the  Square 
Root,  at  Jaftcame  to  have^tne  Rbot  c*  the  1 407 5.748 8 5  5^  j  2 8r<>.  Powers  : 
but  how  operofe  that  Extradion  was,  will  be  eafily  judged  by  whofo  ihal)  ■! 
tmdenake  to  examine  his  dlcftlw. 

Now,  tho*  the  Notion  of  an  infinite  Power  may  feem  very  (trange,  and  to  thole 
diat  know  the  difficulty  of  the  Extradion  of  the  Roots  of  High  Powers,{)erhap» 
nipradicable;  yetby.tnehelp  ofthat  admirable  InventionofMniNSwroflt^  «here«^ 
by  he  determines  tne  Unciac  or  Numbers  prefixt  to  the  Members  ccmpofin^ 
Powers,  (on  which  chiefly  depends  the  Doiirm  if  Series)  the  Infinity  of  the  In- 
dex contributes  to  render  the  Expreflion  much  more  eafy :  For  if  the  Infinite   ^ 

Bower,  to  bq.  refohred.he  put  C aftia  Mi:v  TNTwAo^'i. Method >  p  +  p^^  ;:p 

I  •-. 


(110) 


H- 


— ^T — r  + —1 —  *s  &c, 

(which  is  the  Root  when  m  is  finit^  becomes  i  4 f f  f  + 

W  Z  Mi 

—  ^ '  +  —  4f  *  +  —  fl'  %  &c.    iw  iw  bcbg  MSwre  infinitey  and  con- 

fequently  whatever  is  divided  thereby  vanifliing.    Hence  it  foDows  that  — 

multiplied  into  f-Tff  +  if'  -i^^  +  fjS&c  is  the  Augment 
of  the  firft  of  our  mean  Proportionak  between  Unity  and  i  +  f  »  and  is 
therefore  the  Logarithm  of  the  Ratio  of  i  to  i  +  ^ ;  and  whereas  the  Infi- 
nite Index  m  may  be  taken  at  pleafure^  the  feveral  Scales  of  Logarithms  to 

fuch  Indices  will  be  as  — »  or  reciprocally  as  the  Indices.    And  if  the  Index 

he  cafe  of  A^pirr's  Logarithms*  they  will  be  fim^ 

of  a  decreafing  Ratio  be  {bught,  the  Infinite  Root 


m 


I  I.I.I 


of  I  -  J,  or  I  -  f  "•  IS  I a tf »  -  ^ q^ ^♦- 


'I  I 

—  q^  -- — ^^&c.  whence  the  Decrement  ofthe  firft  ofotir  Infinite  Number 

ofProportionalswinbe  — intof +  iff +  f^'  +  ;f  *+  f  f  '  +  if'* 

"  &c.  which  therefore  will  be  as  the  Logarithm  of  the  Ratio  of  Unity  to  i  -  ^ . 
Butifiyybeput  roooo^&c.  then  the  (aidLogarithm  will  be  9  +  i9f  +  if' 

Hence  the  terms  of  any  Ratio  being  a  and  t,  q  becomes 9  or  the  dif^ 

ference  divided  by  the  leffer  term,  when  'tis  an  Increafing  Ratio,  or  —7-^ 

when  'tis  Decreafing,  or  as  ^  to  4.  Whence  the  Logarithm  of  the  fame  Ra- 
tio ma^r  be  doubly  exprefl>  for  putting  x  for  the  dtmrence  of  the  terms  jand 
h^  it  will  be  either 


(HI   ) 


I       •  X  X*         , 

into  —    —   + 


X* 

3*' 

+ 

X* 

4** 

+ 

5*' 

+ 

&c. 

or 

3*' 

- 

44* 

+ 

5*' 

- 

<y  4" 

&c. 

But  if  the  Ratio  of  4  to  ^  be  fuppofed  to  be  divided  into  two  parts,  vie  into  the 
Ratio  of  4  to  ths  Arkhmeticdl  Afe^  between  the  Terms,  ancf  the  Ratio  of  the 
faid  ^khmetkd  Mean  to  the  other  Term  ^,  then  will  the  Sum  of  the  Loga- 
rithms of  thofe  two  Rationes  be  the  Lc^arithm  of  the  Ratio  of  4  to  ^;  and 
fubftituting  \  *  inflead  of  t  4  +  7  *  the  iax6,  Arukmetkd  A4tan^  theLoga- 
nthms  of  tnde  Rationes  will  be  by  the  forcing  Rule 

I.  X        ^      XX       ^       X^  AT*  AT*  x^ 

—  mco J-  — —  -I ;  4 J -U &c.  and 

I     .  *  XX      ^     x^  x^      ,     x^  x^      ^ 

into  —----+  -_   -_.+__   -  ^_.,  &c. 


!•  ^        2**       5*'       4**       5*'       ^* 

_  /%!  -IJ^  Z  X^  1  X  ^  Z  X  ^ 

Ac  Sum  whereof mto  — ih  A *  + #  ^ &c.  willbe^ 

m  «.  5**  5*5  7«.7 

the  Lc^arithm  of  the  Ratio  of  4  to  ^»  whoie  difference  is  .v,  and  fum  «•  And  this 
Series  converges  twice  as  fwift  as  the  former,  and  therefore  is  more  proper  for 
the  Pradice  of  making  Lc^arithms  r  which  it  perfbrms  with  that  expedition, 
that  where  x  the  difference  is  but  the  hundredtn  part  of  the  Sum,  the  firfl  Step 

2  X 

• —  fuffices  to  (even  Places  of  the  Logarithnv  and  the  fecond  Step  to  twelve  ;:• 

bat  ifBrkgs*s  firft  Twenty  diliads  of  Logarithms  be  fuppofed  made,  as  he 
very  carehmv  computed  them,  to  fourteen  Places,  the  firft  Step  alone  is  capa- 
ble to  give  tne  Lc^arithm  of  any  intermediate  Number,  true  to  all  the  Places 
of  thofe  Tables. 

After  the  fime  manner,  may  the  Difference  of  the  faid  two  Logarithms 
be  very  aptly  applied  to  find  the  Logarithms  of  Prime  Numbers,  having  the 
Logarithms  of  tne  two  next  Numbers  above  and  below  them :  For  the  diffe- 
rence rf  the  Ratio  of  4  to  \  «.,  and  of  i  «.  to  hy  is  the  Ratio  of  4  ^  to  ^  «»  «f  . 
and  the  half  of  that  Ratio  is  that  of  ^  4*  to  }  «.,.  or  of  the  Geometrical 
Mean  to  the.  Arithmetical.  And  cor&quently  the  Logarithm  thereof  will  be 
the  half  diflerence  of  die  Logarithms  of  thofe  Rationes,  vi^* 

—  into 1- 4-  - — :   +  5: — :>  &c. 

Which  is  a  Theorem  of  good  Difpatch  to  find  the  Logarithm  of  7  *•  But 
die  fame  is  yet  much  more  advantageoufly  performed  ^  a  Rxile  derived  from.- 


irfuch  in  the  prefent  cafe  of  finding  the  Logarithms  of  Prime  Numbers 

ways 


(Ill) 

wavsTTnlcy,  and  caBiiig  die  Sum  of  tbeTenm;^«t;  4*4^  —  ^79  the  Loga* 
ritnmofthcRatioof  y^4'^  1074  +  ;*,  or  7  c  will  be  founa 

—  into  —  +  — 5.  +  — ::  +  — ;;  t r»»  «c, 

which  convoy  very  much  fafter  tlian  any  Theorem  hitherto  publiflied  Jbr  . 
this  purpofe. 

Here  note  that is  all  along  applied  to  adapt  thefe  Rules  to  all  Cons  of 

Logarithms.  Ifm  be  loooo,  &c.  it  may  be  n^leded>  and  you  will  have  JS!i$^ 
pier*s  Lo^ithms>  as  was  hinted  before;  but  ityou  defire  Bri^£%  Logarithms! 
which  are  now  generally  received,  you  muft  divide  your  Series  by  2,  joz  58- 
5cp2994045(S840I799I454684354^o7<JIO^oI488<y2877I976o55528, 
or  multiply  it  by  the  reciprocal  thereof,  vhc  o,  45429448 190 5251 8 2755 1- 
1 289 189 1^505082294597005  8o3<J(y(J5<J<Ji  14454. 

But  to  lave  ib  operpfe  a  Multiplication  (which  is  more  than  all  the  reft  of 
the  Work)  it  is  expedient  to  divide  this  Multiplicator  by  the  Powers  of  ^.orr 
continually,  accoraing  to  the  Dine&ion  of  the  Thetnrem  efpedally  where  x  is 
finall  and  Int^er,  rdferving  the  proper  Quotes  to  b?  added  together,  when 
you  have  proauced  your  Logaritnm  to  ^.many  Figures  as  you  defire ;  of 
which  Method  I  will  give  a  Specimen*  in  the  Lc^rithms  of  the  firft  Prime 
Numbers  under  20  to  lixty  places*  computed  by  Mr^./ihahanSharp^  as<chey 
were  communicated  to  me  by  our  common  Friend,   Mr.  Euclid  SpeuUL 

Num.  .Logarithms^ 

2.  o,    )oioi999j'66398ii9fiij7388947i4493026768i8jp88i4.6aio8|'4i3io4i7 

3.  .o»c477m*5i4'7^9^^H37i9fo*79oii5'5'i«f  3091001 18864190695-864829866 


.  7.  o,  845'098o4ooi4X5'68307iiri6i|'8|'9i636i934835'7a3963i396f4o6yo}8j5' 

II.  I*  041 39i655'i5'82i5'o4075'oi9997i243oi424i7o6702i904664f3094 5-965- 39 

13.  i>  ii394335'i3o68377692o65'4i89^oi624625'45'6ii89oo5'of3673i88  5-9808 

17.  I,  I3«4409ii37827^o285'4oi698943i833703ooo75'673784i5'046397  38036 

19.  I,  a787f3^oo95'a82896i5'36333475'75-69i93i795'ii29337394497f98  906  819 

•The  next  Prime  Number  is  25,  wliich  I  will  take  for  an  Example  of  the 
foregoing  Dodrine;  and  by  the  firft  Rules,  the  Logarithm  of  the  Ratio  of 
22  to  23  will  be  found  to  be  either* 

2Z        960         31P44        5>J70H        257tf8i(Jo 


23   "^  1058  "^  3(J5oi   '^  111^16^  '^  3218171$'  *^' 


As 


J 


("3) 

As  fikewifc  that  of  the  Ratio  of  23  to  24  by  a  like 
1  I.I  I         .  t 


)  &c.or 


25    1058    5^501    iiipj((4    32181715 

24    1152    41471    1J27104    59813120 

And  this  is  the  Kefult  of  theDodrine  of  A£frcatary  as  improv'd  by  the  Leam*-^. 

2^       %  X ^       %  X ^ 
ed  Dr.  TPilUs.    But  by  the  iecond  Theorem^  vie. 1 1 »  &c. 

the  fame  Logarithms  are  obtained  by  fewer  fteps.    To  wir^ 

u a.  —    a ^ — ,  &c.  And 

4J         *7J575        5>22(J40(J2j         25i5<J85i7i87X  ^ 

—  4 4 ~ -4 >  &a 

47         ;ii4<^9         ii4tf7250}5  554tf;(;i84324t 

which  was  Invented  and  Demonffaated  in  the  Hyperbolical  Spaces  Analogous 
to  the  Logarithms^  by  the  Excellent  Mn  %ww  Gregah»  in  his  ExetcuatUma 
Gtmttetrkdty  and  iince  further  profecuted  by  the  aforemd  Mr.  SfeicUUy  in  a 
late  Trcatife  in  Engfifb  by  him  Publifti'd  on  this  Subjed.  But  the  Deifton- 
ftration,  as  I  conceive^  was  never  till  now  Perfeded  without  the  conddera- 
tion  of  the  Hyperboh)  which  in  a  matter  pardy  Arithmetical  as  this  is,  can- 
hot  (b  prqperly  be  applied.  But  what  follows,  I  think,  I  may  more  jufUy 
claim  as  my  own,  vUm  Th4t  the  Logarithm  of  the  Rath  of  the  Geometrical  Akan 
to  the  Arkhmetkaly  between  22  and  24,  or  of  y^  520  to  23,  will  be  found 
to  be  either, 

I.I.  I        *    .  I  • 

1058   ^  iii5?5(S4  ^  888215334        626487882248 

■        -V-  '  4-  — — — — ,  ,   &C. 

1057  IH^79^579  •  659676558485285 
All  thefe  Series  being  to  be  Multiplied  into  0^1.3  429448 19^  &c.if  you  de- 
Tign  to  make  the  Le^arithm  of  ISriovs.  But  with  great  Advantage  in  refpeft 
of  the  Work,  the  &id  0^.3429445 19,  &c*  is  divickd  by  io57,and  the  Quo- 
tient thereof  again  divided  by  diree  times  the  Square  of  1057,  ^  ^^  QjQo^ 
tient  again  by  \  of  tijat  Square,  and  that  Quotient  by  ^  thereof,  and  Co  fordi, 
till  you  have  as  many  Figures  of  your  Logarithm  as  you  defire.  As  for  Ex- 
ample, the  Lc^arithm  of  the  Geometrical  Mean  between  22  and  24  is 
found  by  the  Logarithms  of  2,  3,  >and  1 1^  to  be 


Tol.  t*  Q"  hz6 


>y 


( "+) 


1057)  43429  &c.  C 410874(^2 8 10 1468 14347}  1 5 885j68 

im  1117249)  41087  8cc.  (--.----.  i225852i544i8i8294<yoo74 
\  in  1 1 17249)  12258  &c.  (----------•--  ^583235184575175 

.]  in  1 1 17249)  65832  &c.  (-------------- 42058297(^5 

I  in  II 17249)  42088  &c.  C ^------^ -.-  2930 

Summa    1,5517278360175928788(5777711225117 

Which  is  the  Logarithm  of  23  to  Thirty  two  Places,  and  obtained  by  j 
Divifions  with  very  Imall  Divifors,  all  which  is  much  lefi  Work  tlian  (imply 
Multiplying  the  Series  into  thefaid  Mukiplicator  0,43429,  &c. 

From  the  Logarithm  given  to  find  what  Katio  it  expreifes*  is  s  Protkm  that 
has  not  been  fb  much  confidered  as  the  former,  but  wnich  is  iblved  with  the 
like  £afe>  and  demonflrated  by  a  like  Proce(s>  from  the  fame  general  T^hMrem 
of  Mr*  Newton.    For  as  the  Logarithm  of  the  Ratio  of  i  to  i  +  ^  was  pro- 


I 


ved  to  be  I  +  j) »"  -  i,  and  that  of  the  Ratio  of  i  to  i  -  ^  to  be  i  - 
t 

f  -  fj  *  t  lb  the  Logarithm*  which  we  will  from  henceforth  call  L,  being 

I 

given,  I  +  L  will  be  equal  to  i  •+ ^ J  "*  in  the  one  Gafe ;  and  i  -  L  wilt 

*  i_  

beequalto  i  -  f |  "•  in  the  other:  Confequently  i  +l|  "'  will  be  equal  to 
1  +  ^,andi  -  l|  **  to  1  -  jj  that  is,  according  to  Mr.  NtMon*s  (aid  Rule^ 
1+WL4-  — w'L*  +  — w'L»  +  — «i*L^  +  — i»'L%   &c.    win 

2  tf  24  120 

be  =  toi  +fl^  audi  -  wL  + —  i»*E*  -  4"^'!-' +—  w'L^  - 

^  ^  1  6  24 

- —  iw '  L  ',  Sec.  will  be  equal  to  i  -  ^,  w  being  any  infinite  Index  what- 

focvcr;  which  is  a  full  and  general  Propojkion  from  the  Logarithm  given  to 
find  the  Number,  be  the  Species  of  Lo^thms  what  it  will.     But  if  Nk^ 
fier's  Logarithm  be  given>  the  Multiplication  by  m  is  &v^d,  (which  Multipli- . 
cation  is  mdeed  no  other  than  the  reducing  the  other  Species  to  his)  and  the. 

Scries  will  be  more  fimple>  wu,.  i+L  +  —  L'4-^L'-\ L  ♦ 

2  6  24 

+  —  L%&c.  on  *L+  — L*  -->!-'  +  —  L  ^  - -1  L*,&c*. 
120  '    1  6  *   24  120 

This  Series,  efpecially  in  great  Numlso^  Converges  fo  flowly,  that  is  were 
tp  be  wiftied  it  could  be  contraded. 

If  one  Term  of  the  Ratio,  whereof  L  is  the  Logarithm,  be  givcn>  the  0- 
thtr  Term  will  be  had  ^ly  by  the  pune  Rulej  For  if  L  were  N^icr\s  ljy&,^ 

T\Xmtk\ 


C  "5  ) 

rithmoftheRanooF^thekfleri  to  ^  the  greater  Tenn»  ^  would  be  the  Ph>- 
du&ofaintoi  +L  +  — L*  +  --r  L  S  &c.  =  a  +  4L4-  — 4L* 

4-  -   4  L  %  &c  But  i£i  were  giveH)  a  would  be=:^-^L  +  -^-^L' 

-  —  *  L  %  &c.    Whence  by  the  help  of  the  Chiluids^  the  Number  apper- 

taining  to  any  Lo^thm  will  be  exadly  had  to  the  utmoft  Extent  of  the 
Tables.  If  you  loek  the  neareft  next  Logarithm,  whether  greater  or  leflas 
and  call  its  Number  d  if  lefTeo  or  b  if  greater^  then  the  given  L,  and  the  ditfe-* 
rence  thereof  fipom  the  faid  neareft  Lo^ithm  you  call  /;  it  will  follow  that 
the  nun^ber  anfwering  to  the  Logarithm  L  will  be  either  a  into  i  +  ' 

+  -/*+V /*+—/*  +  ~''.&c-  orelfeiintoi  -/+-/• 

2  6  '      24  I20  .2 

— -  t*  '\ /*  -  — /  S&c.  wherein  as/ is  lefs  the  Series  will  converge 

6  24  120  ^ 

the  fwifter.  And  if  the  firft  20000  Logarithms  be  given  to  14  places,  there 
is  rarely  occafion  for  the  three  firft  Stq)s  of  this  Series  to  find  the  Number  to 
as  many  places-  But  for  Vlacq*s  great  Qmm  of  1 00000  Logarithms,  which 
is  maae  out  to  ten  places,  there  is  fcarce  ever  need  for  more  than  the  firft 
ftep A  ^  dlj  or4  +  iw4/in  one  Cafe,  or  elfe  /►  -  *  4  or  ^  -  w  ^  /  in  the 
other,  to  have  the  Number  true  to  as  many  Figures  as  thofe  Logarithms 
confift  of. 

There  is  another  Series  which  is  not  indeed  to  fimple  and  unifoim,  yet  the 
firft  ftep  thereof  is  moft  commodious  for  Pradice,  ana  exaft  enough  for  Tables 

4/  hi 

not  exceeding  14  Places.  It  is  thus :  a  +  — "^Ty  ^  ^ IT^i  ^^  ^  ^^^ 

Number  anfwering  to  the  Logarithm  given,  differing  from  the  Truth  but  by 
one  half  of  the  third  ftep  from  the  former  Series.  But  that  which  renders  it  yet 
more  eligible  is,  that  with  equal  facility  it  ferves  £o£Briggs's  or  any  other  fort  of 

Lt^ithms,  with  the  only  variation  of  Writing  —  inftead  of  i»  that  is 


A  I  mm  9    1  9n  -IW  -.- 

^  J^ ,aiKi* » or —  and ,   which  are 


I 
—  4 

+ 

\u 

lb 

^\lb 

at 

— ,and^- 

bl 

->or 

m 

1 

—  and 

m 

2 

I 
m 

- 

i' 

m 

+  7 

/ 

I 
m 

- 

-J 

1 
m 

+j^ 

cafily  refolved  into  Analogies,  vk^ 

Or  As434i5>&c-V-^/:to454ij>  -i;/: :  fois*:J  ° 


Q^i  If 


Ifniore  Steps  of  thb  Series  be  ck(iredi  it  wiQ  be  fbofid  as  fellows^ 

M  4.    •  ^  ,  ,  —  I^ j^  H ^^.  as  may  eafily  be  dcmonftrated  by, 

■i-f/       1-/1-2/ 

working  out  the  Divifions  in  each  Step,  and  collefting  the  Quotes,  whofe 
Sum  will  be  found  to  agree  with  our  former  Series,  which  is  no  other  than  an 
cafy  CoriJlary  to  Mr.  Nmrnnis  general  Theorem  for  forming  iJcwfi  and  Powers. 

XXIX.     Fibers  ofkfs  General VJe  Omitted. 

tangints  u       J*    A  Breviat  of  Dr.  WalUs's  two  Methods  of  drawing  Tangents;  Ex- 
Curoes.  N.  81.        J^  traded  by  him  from  his  Con.  SeS,  and  other  Parts  of  his  Mahenuh^ 

jUBificstion  0/       *  •  M.  Hktjfgens  in  his  Hor.  OfiilL  having  given  M .  H$erm  the  Honour  of  In- 

CirfWi.  N.  98.    venting  a  Curve  equal  to  a  Straight  Line  m  the  Year  16^9 ;  Dr.  WidlU  here 

{iov?kn?U73.  ^^5  this  Invention  to  Mr.  Wmam  Neile  (Son  of  Sir  Paul  Neile),  who  dit 

*  covered  and  demonftrated  the  Equality  of  a  ParahdMd  to  a  Straight  Line 

two  Years  before.     The  fame  was  foon  after  otherwife  Demonftrated  by  my 

Lord  Bromker,  and  Sir  Chrifttfher  Wren^  in  Jnne  and  Jtdy  1657 ;  and  the 

Demonftrations  inferted  by  Dr.  WMsy  in  his  Trad  de  Cyckide  16^9,  with 

a  fair  Relation  of  that  whole  Matter*    Befides,  Sir  Ctrifiopher  Wren  found  a 

li.  ^  tfMo.       Straight  Line  equal  to  that  of  a  (^cMde  in  the  Year  1658  :  Yet  he  fieely 

conftflcs  Mr.  Neile's  Inventicxi  of  a  Curve  capable  dERiSifkatwn  the  Year  be^ 

fore. 

rfttnifwrnmHim       3*  The  Abbot  C?4&;'i  having,  in  the  Year  1^9^  afferted  that  Mr.  JameL 

•fCurvtsMa,!/^  Gregory  and  Dr.  Bamrw  ftole  their  General  Propontions  concerning  the  TrmJ' 

iiovVAn.  169^.  fi^'"'^^^  9f  CWnvx  fix)m  Mr.  RobervaU;  Dr.  David  Gregory  here  fully  reftites 

'  that  Affertion.    For  Mr.  Gregory  Publilh'd  his  Book  at  PadtM  1668 j  and 

Dr.  Barrow  his  LeSliones  Geometrica  i  (^74,  which  Mr.  RohervaU  doubtlefs  had 

a  Sight  of  before  he  dv'd  (which  was  not  till  (Xloher  1(^75),  yet  he  never 

complain'd  of  any  fuch  Injury  done  him. 

CycUiM  Spactt      4.  Befides  that  Segment  of  the  Senritycloidal  Ftgmty  firft  oblerved  by  Sir 

j«f^fy*5«^rA-  dfrj/iopher  Wren^  and  after  him  by  Mr.  Hmgensy  and  a  Trilinear  Part  of  it> 

oa.  An^  Uss.  which  are  capable  of  being  Geometrically  squared.  Dr.  WalUs  here  produces 

from  his  Trads  de  Cycl^nde,  and  de  Motth  fome  other  Portions  thereof  equally 

capable  of  Quadrature. 

the  Cycloid  mjv-      5.  Dr.  WoUis  finds  among  the  Mathematical  Works  of  BoviUnt,  Publiih'd 

^.'^ilj!*?  ^j]  ^^  f^^ral  times  between  the  Years  1 501  and  1 5  lo,  that  the  Curve  (which  ii 

June  An.  1(97*  now  call'd  the  Cycloidj  was  then  conHder'd.    But  he  alfo  finds  that  BoviUne 

was  not  the  firft  who  confider'd  it :  For  Cardinal  Cufanusy  as  appears  by  an 
Ancient  Manufaipt  of  his  Works  (tranfcrib'd  by  y,  Scoblant  in  the  Year  145 1) 
has  confider'd  it  fome  time  before.  The  Figure  mdeed  (thro'  the  Unskilful* 
nefs  of  the  Tranfcriber)  both  in  the  MS.  and  the  Ba/il  Edition,  A.  1 5(55,  is 
very  ill  drawn;  but  being  Correfted  according  to  the  true  Meaning  of  that 
CarMnaPs  own  Words,  it  evidently  reprefents  the  Modem  Cycloid.  From 
hence  'tis  manifeft)  that  this  Curve  was  not  firft  taken  into  Confideration 

'  «^  cither 
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fij^hyMsrJinHmotOMiti  but  fixne  Ages bcfQre>  tbo' never  wdl imder^ 
ftood  till  this  preient  Age. 
6.  Some  Paoers  (ent  bv 
about  ibme 

"May' An.  1^84^ 
XXX.  Accounts  of  Bookl  wkh  Edkionsy  Emndatumsy  &c.  Omitted^ 


us  prcicnt  Age* 

Papers  (ent  by  Mr.  jfa.  CoUms  to  Dr.  ffilUs^^.  giving  his  Thoughts  iHftfis  U  At^§^ 
Defefts  in  Algebra,  which  he  did  not  live  to  finiih,  f:^'  '^'* 


I.  T7  Uclidis  Ekmcma  Geametrkoy  mvo  ardme  ac  Methodo  dmon^ata.  Lond.  k.  11.  t  %€u 
H,  1666. 

2.  Archimedis  0^4;  Apollonii  Perg:  Omc.LitrJ^;  Tl^odoCn  Sfhericam.  u^  f.  514. 
Methodo  iMt/nf  ilkliratih  &ficei»(le  dpno^Ma :  at  lia.  Barrow,  jR.S.  S.  Lond. 
1675.  ifij^to. 

^<  4»  r»/  u  Tfl/z^jff^,  &c- .  Cum  rtfrjume  &  Notts  jo.  WalUs,  S.  S.  Th.  D..  Oxon. . 

4*  T'^^if  Snrprnitmy,  puhlifhed  at  ?arU  by  IJjnael  BttUaldiu  in  Greek  and  M.  80.  ^  3095^ . 
tatin. 

5.  Diophanti  Alexjuidrini  ut^^hmcicormn  Uhri  6y  ^  de  Nimeris  Mnhm-  N.  7*.  h  ^iS^r 
ffd^JjHT  mttts;  cwn  Qrnnmntarns  C.  G.  Bacheti>  (^  Obfirvatiombusy  D.  P. 

de Fermat,  Semtforis  Tholofani:  cm  4fC{^  DoSrhm  Analnicd  Inventum  No^ 
wm.    Tdofx  1670.  in  Folio* 

6.  The  Works  of  Monficur  de  Fermat.  ^*  ^-  ^  »^ 
72  Francifci  du  Laurens  Sfifcwma  Mathematical  dftobm.  Lihis  comprehenfi. 

Bbrum  frier  SjmhetiCMs  agit  de  GemMs  Mathefios  Prv$cijfiis  in  geftere;   iaf^*  3o»  ^  ^Bo. 
Jfecie  amem  de  veris  Geometria  Elememis  httQufpee  rnndnm  tradttis.    Pofierunr 
jifudjticHs  de  Methodo  Qmpofiionis  atcpte  Refilmioms  fufe  dijferity  (ff,  mtdta  nova  M.  34./.tf<4.  N, 
comfl^it$ery  qHaJkkiUJJhnamjInatjffiosjine^  '^^  I^Tri^lSf  41^^' 

Book  is  here  Cenfured,  fome  Miftakes  in  it  Correded,  and  the  Cenfure  vin-^Js^s** 
dicated,  byDr.  7f&&r. 

8.  R.  P.  Andrex  Tiquer^.^  51  y.  Opera  Mathematica.  Antwerp.  itf(fp.  ia  n.4^  ^.  8^9^ 
JEolh* 

p.  A  Mathematical  Compendium,  Colleded  out  of  the  Notes  and  Papers  N.  104. 1. 83. 
of  Sir  Jonas  Moore^  by  Nicholas  Stevenfon.  Lond  1(^74.  in  I2«w. 

IP,  R.  P.  Claudii  Franc. Milliet  deCha]es>  e  S.J.  OirfiiTjin  Ai$mdmMaf*  N;  tra  ^  ^^^i 
thematkhSy    tmiverfam  Mathejm  tribms.  Toms  compleHem.  Lugd.  1(^74.  itL 
Folio. 

11^  The  Mathematical  Works  of  Dr.  Jo^  Wallisy  Savdian  Profrjfor  ofGea^  N.iitf.^  73.  N} 
metry  in  theUniverfity  ofOxford^  &F.  R.  S.  in  three  Volumes  in  /b/to.  Oxon.  *^^  ^  *5^ 

12.  An  Introdu&ion  to  Algebra,  Tranflated  out  o£ High  Dutch  into  Engr  N.  3s.  ^  688. 
i^  bv  Tho.  BranktTy  M.  A.  much  ^tered  andaugmented  by  Dr.  J.  Pell.  AUo 
a  Taole  of  fuch  odd  Numbers,  as  are  leG  than  one  Hundred  Thouiand> . 
Ihowing  thofe  that  are  Incompo/ky  and  relblving  the  reft  into  their  Fdlorsy^ot 
Coefficients.  Lond.  in  /^o. 

15.  Lahjrimhm  J^eha^Aetb.  Joh.  Jac.  Fergufon.  i66*j*  in  ^0.  *  Nj 49,  1 3^  - 

14*  The. 
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N.  90  ^  5M1.     14.  TheElemcnti  of  that  Mathematical  Science  call*d  ^eha^i  hyJo.KSft* 

N!i4}i  ^2I.  *      I.  A  Treatife  of  Algebra^  both  Hiftorical  and  Praftical;  hy  JcWallu^ 
^•^7  •i'.  1^9^  D.  D.  In  the  i op th  Chapter  there  are  fome  Numben  miftaken,  which  arc 

'    •  *  here  reftify'd  by  the  Autnot. 
N.  14.  p.  z<3.        1 5.  De  Principiis  &  Ra:iocifuuione  Geometrarum;  c$mr4  Fa/hm  Profejfantm 
N.  16.  /.  vi%    Geonutrk.  yiuthore  Tho.  Hobbes.  Tliis  Book  is  here  Animadverted  on,  and 

Anfwered ;  by  Dr.  IVallis. 
N.48.  $.  971.        17.  Thomae  Hobbes  QHodratfira  Grcutiy  Cutatio  Sfharay  Duplicath  Cuth 

confutata.  Amh.  Jo.  Wallis.  S.  T.  D.  Oxon.  1 669.  in  Quarto. 
N.  «;^.  p.  iiii.    •  18.  Thomas  Hobbes  On^atftra  Grculij  Cutath  Sphar^y  Duplicatio  Odi, 

(ficundo  edita)  denrn  refittata  jihth.  Jo.  Wallis.  S.  T.  D.  Oxon.  1 66^. 
R  7i.  p-  2i8<.       19*  Rofitf$m  GiomctriCHmy  cum  Cenjkra  ^n/ipO(SrinaB  Wallifianx  deAft^u. 

Jiuth.  Tho.  Hobbes  Alalmesburkftfi.  Loud.  i6yi.'m  Ouarto.    This  Book  is 
N.  73.  f  iioi.  here  anfwered  by  Dr.  Wkliu.  ^ 

N,  7^  h  ii4i.      20.  Four  Papers  of  Mr.  Hohbs*Sy  Publiftied  in  the  Months  of  Amgtifi  and 

Seftembtr  16 ji.  which  aie  here  anfwered  by 

N.  8^.  ^^047.      21.  Lfix  Afathematkoy  Co/i^«^wjohannis  Wallifii  S.  T.  D.  &  Thomae 

Hobbefii  MalmsburicnCs,  excnffky  nrnltis  ^  fHkentiffinm  auQa  raMis.  Amh. 

R.  R.  AdjunSta  OnJttraDoUri9M  Wallifianae  del^rayuna  cum  RofetoHobbdii. 
N.  87.  h  50^7.  Lend.  1672.,  in  Quarto.    This  Book  is  here  anfwered  by  Dr.  Wallis. 
N.  97.  ^.  ^i^i,       2  2.  Principia  ^  Prohlemata  aliquot  Geometrical  ante  dejoeratat  mtnc  breviter 

e,yplicata  (jr    demonjhrata.     Atuh.  T.  H.  Malmsburienn.    Lond.  i^Ji*  in 

Quarto* 
N.  18^.  J,  £45.       i^.  Le  Grand (^  Fameux  Probleme  de  la  Quadrature  du  Cercle  refolu  Geome* 

triquement  far  le  Cercle  (^  la  Ligne  droits  par  M.  Mallement  de  Meilange. 

a  Paris.  16S64  in  Twelves.    Tliis  Book  is  here  Refuted  by  M.D.  Cluverius. 

R.  S.  S, 
N.  31.  ^^25.        24.  Nbuveaux  Elemens  de  Geometrie :  Or  a  Mathematical  Treatife>entituled 

New  Elements  of  Geometry,  Paris.  i66y.  in  Quarto. 
N.  79.  t,  1064       25.  Elemcns  de  Geometrie ;par  k  P.  Ignace  Gallon  Pardies^  de  la  Om^  de  J. 

a  Paris  1671.  in  Twelves. 
N.  3B.  ^^4o.        i6.   I.  Finra  Grculi  &  Hyperbola  Quadratttray  in  propria /ua  Proportioms 

.Specie  inventacfr  DemonftratOy  ^Hc.  Gregorio Scoto.  Patavii.  in  Quarto.  This 
lb.  ^  6Ai-        Subjeft  is  here  further  confiderea,  and  the  Area  of  an  Hyperbole  explain'd  j 

by  Mr.  J.  Collins. 
N.  37.  ^75i•        2.  M.Huygens  having  Publifli'd  Animadverfions  upon  this  Book,  in  the 

Joumalde  Scavans  166%.  Mr.  Gregory  here  anfwers  them.  To  this  M.Hsiygens 
N.  44.  f'  88i.    Rcply'd  in  a  following  Journal  of  that  Year ;  and  Mr.  Gregory^  fiirther  to  elu- 
cidate the  ControYcriy ,  here  returns  a  fecond  Anfwer. 
N.  xi^  $.  6^.        3  •  In  the  48th  Page  of  this  Book,  Mr.  JFIaHey  has  Difcovered  and  Correft- 

ed  a  (mall  Miftake  in  the  Logarithm  of  10. 
N.  35 .  /•.  ^s.        2  7.  Gcometria  pars  Vniverjalisy  Quantitatum  Curvarum  Tranjmutatieni  &  Aicn^ 

Jura  inferviens.     .Anth.  Jac.  Gregorio  Scoto.  Patavii  \66%.  in  Quarto. 
N.37.  f.  37S,        28.  De  Infinitia  Spiralibus  inverjisy  Infinitijque  HyperboUsy  alii/que  Geometrkis* 

jinth.  F.  Stephano  de  Angclis  Feneto.  Patavii.  in  Quarto. 

1^.  Michaeliis 
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ip.  A^ch^lif  .^ili  ^€i  ExercitMfia  Geametrica.  Rioins.  m  4^4.  Reprinted  N.  n.  ^  7  A 
at  Jjmdm/h  and  annext  to  MercMQt^s  Logiorithmotechnuu 

5  o.  Renati  Franc.  Slufii  MefiLthmt.  Cut  accejjk  pcrs  Mtera  dc  jindjfij  &  n,  4^.  ^.  ^^j, 
Mfcell^meiL     Leodii  Eburonum  i<f68.  in  ^9. 

5 1.  Ekmema  GeomctrU  Plan^.  Amhcre  iEgidio  Francifco  de  Coctignies  N.  cr  p.  ^054. 
BruxMenfi^S.y*  Romx.  1669.  in  izmo. 

52.  Sjnojfis  Geametrica;  cnn$  trihm  OptfcuUsy  de  UneA  Shumm  (jr  Cjfcloide;  n.  67.  p.  io<^. 
Je  A£€ximis  (jr  AHaimu,  Cattnrid;  (^  Sjmqfis  Geamctrut  PUout.  Anth.  Honor. 

Fabry.  S.  J.  Lugduni  Gillkrum  i65p.  in  i  xmo. 

3  3*  LeSioncs  i;.  Geometric^;   in  tptibHS  (frafirtim)    Generalia  Lineamm  N*7l-  ^^l^a 
OprvMrnm  Sjnftomata  JecUrantmrj  Jf  liaaco  Barrow.  Lond.  \66^.  in^o.  To 
thefe  Ledures  the  Author  here  adds  feveral  Ctrollaries  and  Theorems. 

34.  Erafini  BmboMni  SeleQa  Geametrica,  Haunis.  ii^74-  in  ^0.  N.  n^.  ^  137,  . 

3  5.  Elemens  des  MathematiqneSj  on  Principes  Generanx  de  tomes  Us  Sciences  i^.  j^^.  ^.  ^^g, 
qniontles  Grandeters  fonr  Objeil,  P^  J'  P*  ^  Paris  1(^75.  in^o. 

3  5.  NouveOe  Alethode  en  Geometric  po/tr  les  Sextons  des  Superficies  Conitjttes  dr  N.  129.  p,  74^. 
C^lindruptes ;  qui  ontfpur  Bafi  des  Grcks^  oh  des  Parabolesy  des  ElUpfesy  ^  des 
HjferboUqnes i  par  Ph.  de  la  Hire.  ^  Paris  1675.  iw  /^o. 

IJ*  De  Cjcloide  ^  Seilionibm  Conicis.  Ph.  de  la  Hire.  U,i,  p,  74^. 

J  8.  The  Geometrical  Key,,  or  Conftrudion  of  all  Equations  Linear,  N.  1^7.  p-sah* 
Quadratick,  Cubick,  and  Biquadratick,  by  a  Circle  and  one  only  Parabola; 
by  Mr.  Tho.  Baker. 

39.  Exercitatio  Geometrica  de Dimen/wne Fi^nrarnm.  ./fttfA.DavideCregorio.  N.  1^3.  ^  7P.  • 
Edinb.  1684.  in  4/^. 

40.  Methodns  Fignrarnm  Uneis.  ReUis  &  Cnrvis  con^ehenfarwn  Quadratssras  n.  i8j.  ^  i8^ 
determinandiy  jimk  J.  Graige.  Lond.  16%^.  in  j\to.  To  this  Traft  the  Author  fhid.  /.  i^s. 
here  makes  an  Addition;  and  takes  notice  of  fome  Remarks  made  on  it  in  the  N.  i^^  j.  7Z6. 
j^.  JJpf.  by  M.  LeibnitTLy  and  M.  j?.  Bemotdli. 

41.  TraSatm  A^hematiCHs  de  Fignrarnm  Cm^ilinearstm  Mi% 
Geometricis.  yhtth.  J.  Craig.  Lond.  1^93.  in  /^to. 

42.  TraaatHs  de Principiis  Calculi Exponemialis.  Auth.  D.  Bei-nouDio;  where-.  N.ms.  /.  374- 
in  a  Miftake  is  here  Difcovered  and  Correded,  by  Mr.  Craig. 

45.  ulnaljfis  Geometricay  Jive  nova  &  vera  Metbodns  Refilvendiy  tarn  Proble-^l^.  ^^7.  ^  351 .  -^ 
mata  Geometrical  quam  Arithmeticas  Ouaftiones.     Pars  pfanoy  de  Plams.  Auh^ 
D.  Antonio  Hugone  dfi  Omeriquc -Swi^f^^w^. 

44.  Stereometrical  Propofitions,  varioufly  applicable,  but  particularly  in-f  N.:^9. /.tS^. 
tmaed  for  Gattging\  by  Kob.  jinderfon.     Lond.  166&.  in  Svo. 

45.  Gaining  promoted;  being  an  Appendix  to  Stereometrical  Propofitions;  N.  47.  P>  9^0. 
hy  Rol^.  Anderjon.     Lond.  i66y.inSvo. 

4^ .  Gauging  Epitomized ;  by  A£ch.  Dan.  Lond.  i  ^99.  upon  one  Folio  Page.  N.  ^i.  p.  i3S4-  .. 

47.  74^1^  Numerorum  Quadratorum  decies  JlUlliumy  una  cum  ipfonmLate-  ^- ^^-  ^-  ^^^  ^ 
rihus  ah  Vnitate  incipientibusy  &  Ordine  Mtturali  ufque  ad  1 0000  progredientJ?w.  ^ 
Lond.  i67Z. 

48-  The  Defcription  and  Ufe  of  two  Arithmetick  Inftruments,  &c.  by  N.  ^\  ^  ^048;  * 
Sir  Sam.  Msreland.  Lond.  1^73. 

49,  [oannis. 
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H  u%  *.  ^     49.  Johanftb  WalUfii  S.  T.  D.  BxmkmioHei  tres.  u'De  Omtarm  Dfi^th 

tits  imefiigwtdis.     t.  IkJMmnm  &  FraOunmm  RsdttSime.     }»  De  Ptrioit 
N.48.  ^7^^  Jmliono.    Lond.  1^78, 
Ibu.  p.  7<^.      50.  Logarahmatechnid  Nicobi  Mcrcatoris.  Lond.  166%.  ift  Q$uin$.    This 

Author's  Method  of  fquaring  the  Hypeibola>  and  of  finding  the  Sum  of  the 
«'^.  f  7i9.  Logarithms  is  here  improved  by  Dr.  WMsi  and  further  Explicated  by  the 

Author  himiel£ 
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CHAP.    11. 

Tr tonometry ^  Surveying. 

'A  ebrontifM^hi.  i.pjob.  ^HntTE  Diftofices  of  thraOhjeSls  in  the  fame  Plaih  temg  gtvern  iu 
yiJ'fMrr'  JL     ^,  By  C;  The  Aigks  made  at  afomth  Place  in  the  fane  Plain  is 

Kick  Town-     at  S,  are  ohCerved:  the  Difiances  from  the  Place  ofObfervatim  to  the  refheSivt 

V^  John  Col.  Ohjea$y  are  reqmred. 
liiis.  N.  tf  9.  j^. 

MSri  Ail  i&ta.  "^^^  Problem  hath  fix  Cafes. 

^  ^^  Use  1.  *  a  the  Station  be  taken  without  the  Triangle  made  by  the  Ob- 

^'  ^*         t      •  jefts,  but  in  one  of  the  Sides  thereof  produced,  as  at  S :  find  the  Angle 

^"^^  AC  B;  then  in  the  Triangle  A C S,  all  the  Angles  and  the  Side  AC 

*are  known,  whence  either  or  iioth  the  Diftances  S  A,  or  S  C,  may  be  found. 

^(?.  ^8.  Cafe  X*  If  the  Statiotibe  in  due  of  the  Sides  of  the  Triangle,  as  at  S :  then 

having  the  three  Sides,  AC,  C  B,  B  A,  given,  find  the  Angle  CAB;  then 
again 'in  the^riangle  S  A  B  all  the  Angles,  and  the  Side  AB,  are  known, 
whence  n^ay  be  found  either  AS,  or  SB,  GeometricaUv,  if  you  make  the 
Angle  C  A  D  equal  to  the*  obferved  Angle  C  S  B,  and  araw  B  S  parallel  to 
D  A,  you  determine  the  Point  of  Station  S- 

'^J^i^  ^^*  '  Cafe , I .  If  the  three  Objefts  lie  in  a  right  Line  as  A  C  D  (fuppofe  it  done), 

land  that  a  Circle  paffeth  through  the  Station  S,  and  the  two  Exteriour  Objefts 
A,  B :  then  is  the  Angle  ABD,  equal  to  the  Obferved  Angle  ASC  (by  2  i.^.E.) 
as  Infiftirig  on  the 'lame  Arch  AD:  And  the  Angle  BAD  in  like  manner 
equal  to  the  obferved  Angle  C  S  B :  By  this  means  the  point  D  is  determined. 
Joy n  DC,  arid  produce  the  fame,  then  a  Circle  paffing  through  the  Points 
A,  B,  D,  interleftsDC,  produced  at  S,  the  place  of  Station. 

'  Cakulatioh]  In  the  Triangle  ABD,  all  the  Angtes  ^nd  the  Side  A  B,  are 
known,  whence  may  be  found  the  "Side  A  D. 

Then  in  the  Triangle  C  A D,  the  two  Sides  C  A,  and  AD,  are  known, 
and  their  contained  Aiigle  C  AD  is  known;  whence  may  be  found  the  An- 
'gles'CD  A,  and  A  CD,  the  Complement  whereof  to  a  Semicircle  is  the  An- 
gle S  C  A :  in  which  Triangle  the  Angles  are  now  all  known,  and  the  Side 
AC :  whence  may  be  found  either  of  the  Diftances  S  C,  or  S  A. 
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Ofi  4«  If  the  Station  be  without  the  Triab^Ie  fiude  by  the  Objeds»  the  Tg.  ib. 
Sum  of  the  Angles  oUerved  is  kfi  than  four  Right  Angles.  The  Cm^trnEtim 
is  the  fame  as  in  the  hft  Cafiy  and  the  Oikmlatmn  likewife ;  fiving  that  you 
muft  make  one  OpcratioD  moits  havii^  the  three  Sides  A  C>  C  B,  S  A)  there* 
by  find  the  Ang^  CAB)  which  add  to  the  AngkEAD^  then  you  have  the 
two  Sides>  t^  A  C  being  one  of  the  Diflances»  and  A  D^  (found  as  in  the 
fbmier  Cafe)  with  their  contained  Ang^e  CAD  given»  to  find  the  Angles 
C  D  A>  and  A  C  D)  the  Complement  whereof  to  a  Semicircle  is  the  Angle 
SCA:  Now  in  the  Triangle  S  C  A)  the  Angle  at  C  being  found,  and  at  S 
obferved,  and  given  by  Suppofition)  the  other  at  A  is  likewife  known,  as  be- 
ing the  Cbmpfcment  of  tne  two  former  to  a  Semicircle,  and  the  Side  A  C 
given ,-  hence  the  Difbnc^  C  S,  or  A  S,  may  be  found. 

Cafe  5.  If  the  Place  of  Station  be  at  fbme  Point  within  the  Plain  of  the  %  ^'* 
Triangle,  made  by  the  three  Objeds>  the  Confir$f£Ho»  and  Cakfdatkn  is  the 
iame  as  in  the  lafl,  &ving  only  that  inflead  of  the  oUerved  Angle  AS  C,  the 
Ai^e  A  B  D  is  equal  to  the  Complement  thereof  to  a  Semicircle,  to  wit,  it 
is  eoual  to  the  Angle  A  S  D ;  both  of  them  infifling  on  the  fame  Arch  AD: 
Ana  in  like  manner  the  Ai^le  B  A  D  is  equal  to  the  Angle  D  S  B,  which  is 
the  Complement  of  the  ob%rved  C  S  B  ;  and  in  this  Cafi  the  Sum  of  the 
three  Angles  obierved,  is  equal  to  four  Right  Angles. 

In  thefc  three  htter  Cafis  no  ufe  is  made  of  the  Angle  obferved  between  the 
two  Objeds,  as  A  and  B,  that  are  made  the  Bafe^line  of  the  OmJhulHon ;  yet 
the  ^e  is  of  ready  de  for  finding  the  third  Diflance  or  lail  Side  ibught ;  as  Tig.  (9. 
in  the  Triangle  SAB,  thore  is  given  the  Diflance  A  B,  its  oppofite  Angle  equal 
to  the  Sum  of  the  two  obferved  Angles,  aAd  the  Angle  SAB  attained,  as  in 
fourth  Otfi :  Hence  the  third  Side,  or  lafl  Diflance  S  B,  may  be  found. 

And  here  it  may  be  noted,  that  the  three  Angles  CAS,  AS  B,  S  B  C>  are 
together  equal  to  the  Angle  A  C  B  ;  for  the  two  Angles  C  S  B  and  CBS 
are  equal  to  £  C  B,  as  being  the  Contt>lement  of  S  C  B  to  two  Right  Angles ; 
and  tne  like  in  the  Triangle  on  the  otner  Side.    Ergoy  &c. 

Ca/e  6.  If  the  three  Objeds  be  A,  B,  C,  and  the  Station  at  S,  as  before,  it  Ttg.  6i. 
may  happen,  according  to  the  former  CanfirHBiomy  that  the  Points  C  and  D 
may  fall  dofe  together,  and  fo  a  right  Line  joyning  them,  fhall  be  produced 
with  Uncertainty ;  in  fuch  Cafi  the  Circle  may  be  conceived  to  pais  through 
the  Place  of  Station  at  S,  and  any  two  of  the  Objeds,  as  through  B  and  C, 
wherein  making  the  Angle  D  B  C  equal  to  the  obferved  Angle  A  S  C,  and 
BCD  equal  to  the  Complement  to  180  deg.  of  both  the  obferved  Angles 
in  D  S  B ;  thereby  the  Point  D  is  determined,  through  which,  and  the  Pomts 
C,  B,  the  Circle  is  to  be  dcfcribed,  and  joyning  D  A,  (produced  when 
need  requireth)  where  it  interfeds  the  Circle,  as  at  S,  is  the  Place  of  Sta- 
tion fought. 

This  Problem  may  be  of  good  ufe  for  the  due  Situation  of  Sands  and  Rocks, 
tbt  are  within  fight  of  t&ee  Places  upon  Land,  whofe  Difbnces  are  weU 
known ;  or  for  (Jjaroffrofhicd  Vfesj  8cc.  efpecially  now  there  is  a  Method  of 
obferving  Angles  nicely  accurate  by  the  Aid  of  a  Teleicope* 
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II.  The  three  following  Proifcwii  may  occur  at  Sea,  in  findijpig  the  Diftance 
^7Vfii*3^'  and  Pofition  of  Rocks,  Sands,  &c.  from  the  Shore  ;  or  in  Surveying  the 
fiiitedly*  Mtm-  Sea-Coaft  j  when  only  two  Objeds, whofeDiflanceftom  each  othcris  known, 
^phfcif  Soae^^y  can  be  feen  at  cMie  Station :  But  dpecially  they  may  be  ufeful  to  one,  that  would 
mt  Oxtord.  jjjake  a  Map  of  a  Country  by  a  aeries  of  Triangles  derived  from  one  or  more 
d'cc! An.' lei'il'  meafurcd  Bafes ;  which  is  the  moft  exaft  Way  of  finding  the  Bearing  and 

Diftance  of  Places  from  each  other,  and  thence  their  tme  Longitude  and 
Latitude ;  and  may  confequently  occur  to  one  that  would  in  that  Matter  mea- 
fure  a  Degree  on  the  Earth. 

jt^  ^^^  Prob.  I.]  Thfre  are  two  OhjeSsBaudQ  whofi Diftance  BC  is  kwfwt,  W 

there  are  two  Stations  at  A  andEy  where  the  Oijeiis  5,  C,  hitsg  vtfibky  mdtheSta^ 
tions  one  from  another^  the  Angles  B  ji  Cj  BAEy  AEBy  AEQ  areknownly 
Ohfervationy  (which  may  be  made  with  an  ordinary  Surveying  SemicircUy  or 
Crofs'Staff ;  or  if  the  Obje6b  beyond  the  View  ok  the  naked  Eye,  with  a 
Telefiofic  Quadrant)  to  find  the  D fiances  or  Urns  A  By  AQ  AEy  E  C 

T'g.  c^  ConflruSianJ]  In  each  of  the  Triangles,  B  A  E,  C  A  E,  two  Angles  at  A,  E, 

being  known,  the  third  is  aUb  known ;  then  take  any  Line  tt  i  at  pleafure,  on 
which  confHtute  the  Triangles^  /3  « t,  *  •  >>  relpedively  equiangular  to  the 
Triangles  B  A  E,  A  E  C,  joyn  j3  y.  Then  upon  B  C  conftitute  the  Trian- 
gles B  C  A,  B  C  E,  equiangular  to  the  correipondent  Triangles  ^yay  iS  >  f  > 
joyn  A  E,  and  the  thing  is  manifefUy  done. 

The  Calculation.']  Auuming  a  c ,  of  any  Number  of  Parts,  in  the  Triangles 
4  0  69  ^yu  the  Angles  being  given,  the  Sides  «  /?,  «  ).,  c  j^,  t  >,  may  be 
found  by  Trigonometry  :  Then  in  the  Triangle  fi  a  yy  having  the  Angle 
^  It  >,  and  the  Legs  « i?,  *  y,  we  may  find  $  y.  Then  /8  y  :  BC  :  :  jB  a  : 
BA:  :/3f:BE:  :  ya:CA::  ^tzCE. 

jig^  ^^,  Prob.  2.]  Three  ObjeHs  ByCyD,  are  given,  or  (which  is  the /ante)  the  Sides 

and  confeqnentljf  Angleiy  of  the  Triangk  B  C  Dy  are  given ;  alfi  there  are  nm 
Points  or  Stations  Ay  £,  /itch  that  at  Amofhefeen  the  three  Points  By  Q  £,  Ifut 
not  Dy  and  at  the  Station  £,  nun  be  feen  Ay  C,  D,  but  not  B  ;  that  is  the  Angles 
BACy  BAEyAECy  AEDy  (and  confequently  EAQ  A  EC)  are  krmm 
by  Obfervation :  To  find  the  Unes  A  By  A  Q  A  E^  EQ  E  D. 

J.    ^  ConftruSionJ]  Take  any  Line  d  <  at  pleafure,  and  at  its  Extremities  make  the 

Angles  <?  A  ->',  I  ARy  *  •  >,  « t  if,  equal  to  the  correfpondent  obferved  Angles 
E  AC,  E  AB,  AEC,  AED.  Produce  fiayj^iy  till  they  meet  in  9,  joyn 
9  y ;  then  upon  C  B  defcribe  (according  to  5  3. 5.  E)  a  Segment  of  a  Circle, 
that  may  contain  an  Angle  =:  y^fi;  and  upon  C  D  defcribe  a  S^ment  of  a 
Circle  capable  of  an  Angle  =  ^<p  / :  Suppote  F  the  common  Sedion  of  thefe 
2  Circles ;  joyn  P  B,  F  G,  F  D ;  then  from  the  point  C,  draw  for  the  Lines 
CA,  CE,  10  thatthe  Angle  FCA  maybe  •=:  ^  ^  «f,  and  FCE=  0  y^  i 
ib  A,  £,  the  common  Se<%ons  of  C  A,  C  E,  with  F  B,  F  D,  will,  be  the 
Points  required,  from  whence  the  reft  is  eafily  deduced* 
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CJc^I^itimJ]  AiTuming  « t  of  aiqr  Nuinber)  in  the  Triangles  *  ),,  «  $^^i, 
dl  the  Angles  being  given,  with  the  Side  « •  aiTum'd  the  Sides «  >9 1  y, «  f^  tf, 
win  be  known;  then  in  the  Triai^k  >  «  f,  the  Angle  y  « ^9  with  the  Lea 
«  y^  «  f,  being  known,  the  Angks  «  «  >^,  «  >  f»  with  the  Side  ^  7,  will  be 
known:  Thenasfbrthereftof  the  Work,  the  Triangle  BCD  having  all  its 
Sides  and  Angles  known,  and  the  Angles  BFC,  B  FD,  being  equal  to  the 
found  iSt>,^0/;  howtofindFB,FC,  FD,  by  C^^/kriwiCandaUb/Vv- 
rr^fifiwfj  has  been  already  fhewnaboveby  Mr.  ColBns,  as  toall  its  Ca/es.  i$B.  i. 

But  it  muft  here  be  noted,  that  if  the  Sum  of  the  obferved  Angles  B  A  E, 
AED,  is  180 d^.  then  AB,  and  ED,  cannot  meet,  becaufe  mey  are  pa- 
rallel, and  confequently  the  given  Solution  cannot  take  place ;  for  which 
R.ea£>n  I  here  fubjoyn  another. 

jimther  SolmionJ]  Upon  B  C  describe  a  Segment  B  A  C,  of  a  Circle,  ib  that 
the  Angle  of  theSegmentmay  be  equal  to  the  obferved  Angle  /3«  7,  (which  is  ^^  ^j. 
ihewn  33.  3.  E.)  and  upon  CDdefcribe  a  S^mentC£D,ofa  Circle,  capable 
of  an  Angle  equal  to  the  obferved  CED;  fixMn  C  draw  the  Diameters  of 
thefe  Circies  C  G,  C  H ;  then  upon  C  G  defcribe  a  S^;ment  of  a  CirdeGFC, 
capable  of  an  Angle  ^qual  to  the  obferved  Ang^le  ABC;  likewife  upon  CH, 
defcribe  a  Circle's  S^ment  C  F  H,  capable  of  an  Angle  equal  to  the  obferved 
Angle  C  A  £ :  fuppofe  F  the  common  Sedion  of  the  two  laft  Circles  HFC, 
GFC;  joynFH,  cutting  the  Circle  HEC  in  E;  joynalfoFG,  cutting 
the  Circle  G  A  C  in  A :  I  fay,  that  A,  E,  are  the  Points  required. 

DcmanfhrmmnJ]  For  the  Angle  B  AC  is  =  i6  a  79  by  OmfirMSUoH  of  the' 
S^ment ;  alfo  the  Angles  C EH,  C  A G,  are  right,  becaufe  each  exifts  in  a 
Semicircle :  Therefore  a  Circle  being  defcribed  upon  C  F,  as  a  Diameter,  will 
pafi  thro*  E,  A,  therefore  the  Angle  CAE  =  CFE  =  CFH  (by  0»- 
ftndlim)  to  the  obferved  Angle  ymu  In  like  manner  the  Angle  C  £  A  = 
C  F  A=:  CFG  =  ohferv'd  Angle  >  t  *. 

If  the  Stations  A,  £,  faU  in  a  right  Line  with  the  Point  C  ;  the  Lines 
G  A,  HE,  being  parallel  cannot  meet ;  but  in  this  Cafi  the  Problem  is  in* 
determinate,  and  capable  of  infinite  Solutions.  For,  as  before,  upon  C  G, 
defcribe  a  Segment  of  a  Circle  capable  of  the  obferved  Angle  >  t  «,  and 

rn  C  H,  defcribe  a  Sclent  capable  of  the  obferved  Angle  7  «  t :  then 
>ugh  C  draw  a  Line  any  way,  cutting  the  Circles  in  A>  E,  thefe  Points' 
will  anfwer  the  Qieftion. 

Problem  5-]  FottrPoimsy  B.QDyFy  inr th fiftr Sides ef  a QmkbrOattraljVrith 
the  jingks  comfrehendeJi^  are  given;  dfi  there  are  nvo  Stations  A  ot^dEj  fitch^  that    ^ 
otAyW^B^QE^  art  vijAle^  onimE,  ontjfjiyDyF'y  that  is,  the  AbtgUsBA  C,    ^' 
BAEj  AEDy  DEFj  are giveny  to  find  the  Boots  rf  the  ty^PwatA^-E ;' 
and confitittentlj  the  Lengths  cf  the  Lines  A  By  ACy  AEy  EDy  EF. 

Coi^imSfon.']  Upon B  C  (by  3  3 .  3.  £.)  defcribe  aS^iment  of  aCkcle,  that 
may  contain  an  Angle  equal  to  the  obferved  Angle  B  AC,  then  fknn  C  draw 
the  Chord  C  M,  or  a  Line  cutting,  the  Circle  in  M*  fo  that  the  An^  BC  M» 
may  be  equal  to  the  Supplement  of  the  obferved  An^e  B  AEy  i*e.vcs  Kefidue 
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to  i8o  deg*  In  Eke  manner  on  D  F  defcribe a  S^^ment  of  aCircfev  o^ 
ble  of  ^  Angle  equal  to  the  obferved  DEF^  and  fiom  D  draw  the  Chord 
t)  ^|[,  fo  that  the  Angle  FDN  may  be  equal  to  the  Supptenent  of  the  ob- 
ferved  Angle  AE  F;  joyn  MN,  cutting  the  two  Circles  in  A,  E:  I  lay, 
A,  E,  are  the  two  Points  required. 

DemanflrMkn.']  Joyn  AB,  AC,  ED,EF,  then  is  the  Angle  MA R  = 
BCM,  (by  21.  j.E.)  =  Supplement  of  the  obferved  Ancle  B  A  E,  by  Con^ 
ftruUm ;  tnerrfbre  the  conftrufted  Angle  B  A  E,  is  equal  to  that  which  was 
obferv'd.  Alfo  the  Angle  B  A  C,  of  the  Segment,  is,  by  Conftruaion  of 
the  S^raent,  equal  to  the  obfcrved  Angle  B  A  C.  In  like  manner  the  con- 
ftru<aed  Angles  A  E  F,  and  D  E  F,  are  equal  to  the  Correfpondent  ohfervwt 
Angles  AEF,  DEF;  therefore  A,  E,  are  the  Points  required. 

CakulationJ]  In  the  Triangle  BCM,  the  Angle  BCM,  (  =  Supplement 
of  BAE)  and  Angle  BMC,  (  =  BAC;  aregiven,  with  the  Side  B  C ; 
thence  M  C  may  be  found  ;  in  like  manner  DN,  in  the  Triangle  D  N  F>. 
maybe  found.  But  the  Angle  MCD  (=  BCD-BCM)  is  known,, 
with  its  L^  MC,  CD,  therefore  its  Bafe  MD,  and  Angle  MDC,  may  be 
known,  Thcreforethe  AngfcMDN  C=CDF-C  DM-ED  N)  is 
known,  with  its  L^  M  D,  D  N;  thence  M  N,  with  the  Angles  DM  N, 
DNM,  wiUbe known.  Thenthe  AnckCMA  (=DMC+DM  N) 
is  known,  with  the  Angle  M  A C  (=MAB  +  BAC)  andMC,  before 
found  ;  therefore  M  A,  and  A  C,  will  be  known.  In  Eke  manner  in  the 
Triangle  E  D  N,  the  Angles  E,  N,  with  the  Side  D  N,  being  known,  the 
Sides  E  N*  E  D,  wiU be  hiown ;  therefore  AE  (=M  N-MA-EN) 
is  known.  Alfo  b  the  Triangle  ABC,  the  Angle  A,  with  its  Sides  B  Q 
C  Aj  being  known,  the  Side  A  B  will  be  known,  with  the  Angle  B  C  A ; 
fo  in  the  Triai^le  E  F D,  the  Ar^le  E,  with  the  Sides  ED,  D  F,  being 
known,  E  F  wiU  be  founc^  with  the  Angle  E  D  F.  Laftly,  in  the  Triangle 
ACD,  theAngkACD  C=BCD-BCA)  with  its  Legs  A  C,  C  D, 
being  known,  the  Side  A  D  will  be  known ;  and  in  like  manner  £  C,  in. 
the  Triangle  EDO 

Nbtfy  That  in  this  ProbUmy  as  alfo  in  the  firft  and  fecond,  if  the  two  Sra- 
qons  €ill  in  a  ri^ht  Line  with  either  of  the  given  Objeds,  the  Lacm  of  A 
or  E  being  a  Circle,  the  particular  Point  of  A  or  E  caimot  be  determined 
fiom  the  Things  ^vjen. 

As  to  the  other  Cafes  of  this  third  Probkm,  wherein  A  and  E  may  ftiift 
Places,  /.  €.  only  D,  F,  E,  may  be  vifible  at  A,  and  only  A,  B,  C,  at  E ;  or 
who-ein  B,  D,  E,  may  be  vifible  at  A,  and  only  C,  F,  A,  at  E  ;  or  wherein 
A  may  be  on  one  fide  of  the  Quadrilateral,  and  E  on  the  other ;  or  one 
of  the  Stations  within  the  Quadrilateral,  and  the  other  without  it ;  I  pre- 
fume  ^t  the  SMtveyir  will  eafily  dired  himielG  ^  what  has  been  ahtady 
iaid.  .  . 

'T\itSQlmim  of  this  third /Wi&m  is  general,  andfei-vcs  alfo  for  both  the  pre- 
cedeati.  For  fuppofe  C>  D>  the  fame  Point  in  the  laft  Figure>  and  it  ^ives  the 
Solmimoi  the  lecond/V^iim;  but  if  B,  C,  be  fiippo&d  the  fime  Pomts  with. 
I^jiF>  by  proceeding  as  in  the  ]aft>  you  may  diredly  folve  the  firft  PrtAlem. 
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III.  The  Vanadon  of  the  magnedck  Needle  is  fb  commonty  that  il*  £rm  if 

I  need  not  infill  much  on  the  Explication  thereof;  'tis  certain  that  the  true  ^^'T**  ^'^^ 
fohr  Meridian^  and  the  Meridian  (hewn  by  a  Needle»  agree  but  in  very  few  jw^/uSm  !u 
Places  of  the  World ;  and  this  too,  but  for  a  little  Tune  (if  a  Moment)  jw  i^t^Uvf 
together ;  the  Difference  between  the  true  Meridian'and  maverick  Meridian  ^i,^!k  Nee* 
perpetually  varying  and  changing  in  all  Places,  and  at  all  Tunes ;  ibmetimes  ^s.^J^^ 
to  the  Eailwaid*  and  ibmetimes  to  the  Weftward.  Wiiliam  Molr- 

On  which  Account  *cis  impofliUe  to  compare  two  «SiKri«ti  of  the  £une  Place,  neux.  N.  ^so, 
taken  at  diftant  Times,  by  magnetick  Inflruments  (fuch  as  uieGircumferentor,  5'ufy,^An.  i^rh 
by  which  the  Down  Smvej^  or  Sir  WHUam  Petty's  SnTvejoi  Ireland  was  taken) 
without  due  Allowance  be  made  for  this  Variation.  To  which  purpofe,  we 
ought  to  know  the  Difference  between  the  magnetick  Meridian  and  true  Me- 
ridian, at  that  Time  of  the  Dawn  S$trvej^  and  the  £dd  Difference  at  the  Time 
when  we  make  a  Nnv  Survey  to  compare  with  the  Dtmm  Survey. 

But  here  I  would  not  be  underflood,  as  if  I  propofed  hereby  to  fhew,  that 
a  Map  of  the  £tme  Place,  taken  by  magnetick  Inflruments  at  never  fb  diftant 
Times,  fhould  not  at  one  Time  eive  the  fame  Figure  and  Contents  as  at  another 
Time*  This  certainly  it  will  So  moft  exadly,  the  Variation  of  the  Needle 
having  nothing  to  do  either  in  the  Shape  or  Contents  cf  ^tSurvey.  All  that  i» 
afie&ed  thereby,  is  the  Bearings  of  the  Lines  run  by  the  Chain,  and  the  Boun* 
daries  between  Neighbours.  And  how  this  may  caufe  a  confiderable  Error. 
<unk(s  due  Allowance  be  made  for  it)  is  what  I  fhall  prove  moft  fiiUy. 

In  order  to  which,  let  usfuppofe  that  about  the  Year  16J7  (at  which  Time 
the  Dawn  Survey  was  taken)  the  magnetick  Meridian  and  true  Meridian  did 
agtee  at  DnbUn,  or  pretty  nigh  all  over  Ireland ;  that  is  to  fay,  that  there  was 
no  Variation.  And  indeed  oy  Experiment  it  was  at  that  Time  found,  as  I 
am  well  affured,  that  at  Dnblin  it  was  hardly  half  a  Degree. 

Let  us  fuppofe,  that  in  the  Year  i  (Jp  5  the  Variation  was  7  Degrees  from, 
the  North  to  the  Weftwaid  :  That  it  was  really  fo,  I  believe  I  am  pretty, 
well  affiu^d,  fiom  an  Experiment  made  by  «y  felf  with  all  Diligence.  But- 
this  is  not  material  j  let  us  now  only  fuppofe  it. 

Let  A,  B,  reprefent  the  Survey  of  two  Town  Lands,  one  in  the  Pofleffion-    Ttg.  i^ 
of  A,  and  the  odier  in  Poffeflion  of  B,  taken  by  the  Dawn  Surveyj  Anno 
1657,  when  there  was  no  Variation. 

Let  the  Line  N  S,  running  thro'  the  Point  P,  be  the  true  Meridian,  and^ 
confequently  the  magnetick  Meridian  alfo  at  that  Time,  becaufe  of  the  fup« 
pofed  no  Variation ;  and  let  this  Line  N  S,  be  alfo  the  Boundary  between- 
the  two  Town  Lands  A,  and  B. 

In  the  Year  i<J95>  when  the  Variation  is  7  Degrees  from  the  North  to  the 
Weftwaid,  B  having  a  Map  of  the  Dawn  Survey  ^  and  being  fufpicious  that  his 
Neighbour  A  had  enaoached  on  him  by  a  Ditch  P  Q,  employs  a  Surveyor  to 
enquire  into  the  Matter :  The  Surveyor  finds  by  his  Map,  that  the  Boundary 
between  B  and  his  Neighbour  A,  run  from  the  Point  P,  through  a  Meadow, . 
direftly  accordii^  to  the  magnetick  Meridian  S  P  N  ;  but  obferving  the  Ditch 
P  Ct  caft  up  much  to  the  Eaftward  of  the  prefent  magnetick  Meridian,  he . 
conctuks  that  A  has  encroached  upon  B,  and  that  the  Ditch,  ought  to  have 
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been  caft  up  along  the  Line  Pf,  theAngkQ.P  f  being  an  Ancle  of  7  den. 
that  IS,  the  prefent  Variation  of  the  Needle,  and  the  Line  p|,  the  prS 
magnetick  Meridian ;  for  which  Variation  not  making  any  Allowance,  lie  do- 
fitively  determines  that  B  has  all  the  Land  in  the  trangfe  OP  q,  tLrt  tU 
he  ought  to  have;  and  that  his  Ditch  ought  to  run  afong  the  Line  P  a 
*Tis  mie  indeed,  if  the  Stnroejar  go  the  whole  Surround  of  the  La 


•  "  "--  .„7"».  L  V«L.  "v"^  ,6"  "^  ^"°'«  surround ot  the  Land  A, 
and  B,  hcwdl  find  their  F^ure  and  Contents  ea«aiy  agrerable  to  the  Map 
here  exprefled.    But  then  the  Bearino*  rrf"  ♦»,*  r ;--. -If-ii  _  j„   j-V  "P 


Bearings 


,*  ;; — .  "  ,  "•"  ''*-'"^»  "*  "ic  i^ioes  are  au  7  deg.  diiterent 
from  the  Bcanngs  m  theMap,  and  they  win  run  in  and  out  upon 
neighbouring  Lands,  and  caufe  cndlds  DifRacnces  between  their  PoffefTore  • 
as  IS  manifeff  from  the  Figure :  Wherein  the  prick'd  Lines  reprefent  the  Dif- 
agreement  m  the  Bearings  of  the  Lines,  protRwacd  fiom  the  Point  P;  and  we 
lee  A  encroaching  upon  his  Neighbours  on  the  Weftward,  as  he  encroaches 
uPonB.  and  B-sEaftwardNoghboun  encroaching  on  him,  and  fo  forward  and 

.  ««{■  round.    AVherws  by  a  due  Allowance  for  the  Variation  of  the  Needk. 

•  '^  ^i'  Confufion  and  Dilagreement  is  avoided,  and  every  thing  hits  rieht. 

. .,  T^?^'  [o*-  l^Jt,  m  the  Cafe  before  us,  knowing  that  the  m4»etick 
Variation  has  aufed  the  prefent  magnetick  Meridian  to  Fall  in  the  Line^  ^  P;. 
7  dcg.  fix)m  the^North  to  the  Wellward  ;  to  reduce  this  to  the  magnLk 
Meridian  at  the  Time  of  the  l>rum  Smryej,  I  muft  make  the  Meridia^f  my 
Map  to  fill  7  d^  to  the  Eaftward  of  my  magnetick  Meridian  j  as  we^^ 
the  Line  P  0 ,  121$  7  deg.  to  the  Eaftwaixl  of  The  Line  V  a.        '  '^  ^"^  "^ 

■  1  W^f  1."?  ^ai  °°  ^"PP?^"'^"  f^  the  Mam^et  had  no  Variation  at  the 
I  Sx-       /f  Surv^  «ken,  and  that  it  hadr7  deg-  Variation  WelhvaJ 

fal  of  any  other  Vananons  at  the  firft  and  fecond  Surveys,  Mmm,  Mut^, 
for  knowing  the  Vanatiom  we  know  their  Diiftrence;  and  if  we  know^' 

<  other.    The  beft  Way  therefore  to  make  Maps  invariable,  conftant  and  e. 

Perhaps  it  mav  be  objeded.  That  Surveys  may  be  taken  without  magnetick 

and  Change  of  the  Beanng  of  Lmes,  may  be  avoided.  To  wSch  I  anfwer,  fir£ 
That  granting  a  Survey  may  be  taken  without  magnetick  InftrumenB   tlS 

■  nothing  agamft  what  wehave  laid  down,  relating  toTurveys  diaTSen  w^/h 
magnetick  Inftruments,  as  the  Dvwn  Swvej  i&m&vwTZ^^^^ 
pr^entadually  are  taken  therewith.    Seco?d^LTsu"t"m^^^^ 
mily  without  magnetick  Inftruments,  fo  as  to  ihew  theS^Andes^l 

the  true  Beanngs  of  theLines,  or  fhew  myPofition  in  relation  to  my  NeiehbSrT 
or  odier  Parts  of  theCountiy.  This  miftbefuppliedby  theSner  S& 
thina  equivalent  thereto,  as  finding  a  true  m^5iS  Linfon  ^     r    T^ 
geikobfervation.  And  I  doubt'not  E^'t  ri^'^^"  ^^^^ 
DifcoveryoftheMagnet-wereforcedtofomefuchExpediiffiirlS^ey;! 
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and  Appbtmehts  of  Lands,  between  Neighbour  and  Neighbour,  after  the 
imoidmkm  of  the  NUe;  which,  we  are  told,  gave  the  firft  Original  to  Geo' 
Vfctry  and  Sftrveyh^  :  Abiblute  Neceflity  and  Ufe  having  introduced  thefe 
as  Delight  and  Diverfbn  introduced  j^ammj  amongft  the  Chaldeans* 

And  this  brings  me  to  another  Objedion,  which  may  be  made  againft  the 
Inftance  before  hid  down :  It  may  be  iaid.  That  certainly  the  Surveyor  which 
B  employed  was  very  ignorant,  who  would  chufe  to  judge  of  the  Line  P  Q^ 
rather  by  its  Bearing,  than  by  detennining  the  Point  Q^  by  meafuring  from 
H  and  G.  To  this  I  anfwer.  What  if  both  the  Points  H  and  G  were  va- 
nillied  fince  the  Dcfwn  Smvej  was  taken  ?  What  if  the  whole  Face  of  the 
Country  were  changed,  £ive  only  the  Point  P,  and  the  Line  P  Q^?  How 
fhall  the  Surveyor  flien  judge  0/  the  Line  P  Q^,  but  by  its  Bearing  ?  That 
this  \s  no  extravagant  Suppofition,  we  have  an  Example  in  t^gjf^  abov5- 
mentioned,  where  the  KTtle  lays  all  flat  before  it,  and  to  uniformly  covers  all 
with  Mud,  that  there  is  no  Diftindion.  In  fuch  a  Cde  your  Bearing  muft 
certainly  help  you  out,  there  is  no  other  Way. 

But  I  anfwer,  fecondly.  To  lay  that  the  Surveyor  might  have  determined 
the  Point  Q  by  Admeafurement  from  G  and  H,  or  any  other  adjoyning  no- 
ted Points,  as  from  F,  K,  I,  &e.  *Tis  very  true ;  but  then  'tis  againft  our 
Sttffofiwm^  I  am  upon  fhewing  an  Error  that  arifes  frx»n  judging  of  the 
Line  P  Q^by  maptetick^  Bearing ;  and  to  tell  me  that  this  might  be  avoided 
by  another  Way,  is  to  lay  notmiig.  I  my  felf  (hew  how  it  may  be  avoided,  , 
by  allowing  for  the  Variation ;  but  ftiU  it  is  an  Error  till  it  be  avoided. 

But,  thtraly,  if  B's  Surveyor  do  not  allow  for  the  Variation  of  the  Needle,  - 
he  will  never  exadly  determine  even  the  Points  G,  F,  H,  K,  ^c.  or  any  other  . 
Points  in  the  Plat;  but  inftead  thereof,  will  fidlon  the  Points  jf,  A,  /,  k* 

From  what  has  been  hid  down,  we  may  fee  the  abfolute  Neceflity  of  al- 
lowing for  the  Variation  of  the  Magnet,  in  comparing  old  Surveys  with  new 
ones ;  for  want  of  which,  great  Difputes  may  arife  between  neighbourii^ 
Proprietors  of  Lands :  And  it  were  to  be  wifhed,  that  our  honourable  and 
learned  Judges  would  take  this  Matter  into  their  Confideration,  whenever  : 
any  Bulineis  of  this  Kmd  comes  before  them. 

IV.  I  have  invented  a  Level  with  a  Tube,  with  Glafles  and  a  Thread,  -A  ««•  Lew!  j 
han^ng  between  four  Points,  with  a  Weight  in  a  Box  fo  contrived,  that  geld^'^R^iii!' 
as  foon  as  the  Inftmment  is  fet  down,  you  nave  your  Point  o£  Horizon  with  p.  loxi. 

a  great  deal  of  Exadnefs.    I  am  making  another,  which  playeth  on  one  fteel  ^^^'  An.  1^78. 
Point,  fianding  on  a  Diamond. 

V.  jin  AxoMnt  of  a  Book^omifudi  viz^  The  Art  of  Levelling ;  by  M.  N.74^^7• 
JMariotte. 


G  H  A  P. 
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Chap.  III. 
OP  TICKS. 


«6o«t  Light  s»i  I.  T  N  the  Year  1666.  (at  which  time  I  applied  my  felf  to  the  Grinding  of 
Iitr/ycwcon!^'  i  OptickGlaflcs  of  other  Figures  than  spherical)  I  procured  me  a  Tnan- 
N.  8a  ^  5075.  g^arGlafe-Prifin^to  try  therewitnthe  celebrated  Phenomena  of  Colours.  And 
Feb.  An.  i67i»  ^  ^^^  thereto,  having  darkned  my  Chamber,  and  made  a  fmall  Hole  in  my 

Window-fliuts,  to  let  in  a  convenient  Quantity  of  the  Sun's  Light,  I  placed 
my  Prifin  at  its  Entrance,  that  it  might  be  thereby  reftaded  to  the  oppoHte 
Wall/  It  was  at  firft  a  very  pleafing  Divertifement,  to  view  the  vivid  and 
intenfeColoun  produced  therefy;  but  after  a  while  applyinjg  my  felf  to  con- 
fider  them  more  circumfpeftly,  I  became  furprifed  to  fee  them  in  an  oblong 
Form ;  which,  according  to  the  received  Laws  of  Refraftions,  I  eM)eded  fhould 
have  been  circular.  They  were  terminated  at  the  Sides  with  ffireight  Lines> 
but  at  the  Ends,  the  Decay  of  Light  was  fo  gradual,  that  it  was  aifEcult  to 
determine  juftly  what  was  their  Figure,  yet  they  feemed  Semicircular. 

Comparing  the  Length  of  this  cdour'ci  SpeEbrmn  with  its  Breadth,  I  found 
it  about  five  times  greater;  a  Difproportion  fo  extravagant,  that  it  excited  me 
to  a  more  than  ordinary  Curiofity  ot  examining  fit)m  whence  it  inight  proceed. 
I  could  fcarce  think,  that  the  various  Thicknefi  of  the  Glafs,  or  the  Termi- 
nation with' Shadow  or  Darknefs,  could  have  any  Influence  on  Light  to  pro- 
duce fiich  an  EfFed ;  yet  I  thought  it  not  amifs,  firft  to  examine  thofe  Cir- 
cumflances,  and  fo  try'd  what  would  happen  by  tranlmitting  Light  through 
Parts  of  the  Glafi  of  divers  Thicknefles,  or  through  Holes  in  the  Window 
of  divers  Bignefles,  or  by  fetting  the  Prifm  without,  fo  that  the  Light  might 
pafs  throught  it,  and  be  refi^fteo,  before  it  was  teiminated  by  the  Hole :  But 
I  found  none  of  thofe  Circumftances  material.  The  Faihion  of  the  Colours 
was  m  all  thefe  Cafes  the  fame. 

Then  I  fufpefted,  whether  by  any  Une\Tnnefs  in  the  Glafs,  or  other  contin- 
gent Irr^ularity,  thefe  Colours  might  be  thus  dilated.  And  to  try  this,  I  took 
another  Prifm  like  the  former,  and  fo  placed  it,  that  the  Light  paffing  through 
them  both,  might  be  refracted  contrary  ways,  and  fo  by  the  latter  returned 
into  that  Courfe  from  which  the  former  had  diverted  it :  For  by  this  Means  I 
thought  the  r^lar  EfFeds  of  the  firft  Prifin  would  be  deftoy'd  by  the  fe- 
cond  Prifm,  but  the  irregular  Ones  more  augmented,  by  the  Multiplicity  of 
Refradions.  The  Event  was,  that  the  Li^t,  which  by  the  firft  Pfifm  was 
diffufed  into  an  oblong  Form,  was  by  the  fecond  reduced  into  an  orbicular 
One,  with  as  much  Regularity  as  when  it  did  not  at  all  pafs  through  them. 
N.  83.  ^.40^1.      That  this  Experiment  may  be  better  apprehended;  letEG,defign  the  Window; 

F,  the  Hole  in  it,  thro*  which  the  Light  arrives  at  the  Prifms ;  A  B  C,  the  firfl 
^tf-  70.         Prifm,  which  rcfrafts  the  Light  towards  P  T,  painting  there  the  Colour  in  an 

Oblong, 
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^Bid  A I  ^  the  ftoobd  Mfin^  which  refiads  bftc&i^ain  the  Riys  to€X>  ^hert 

^  long  Image  P  T  is  coata£ted  imo  a  Round  one,    I  fiippofe  the  Plaie    ' 

0,  y  parallel  to  B  C>  and  ^  >  to  A  Cy  that  the  Rays  may  be  equ^y  refiafted 

tontnuy  ways  in  both  Ptifins.    The  Prifms  alfo  muft  be  pkced  very  near  to 

•one another;,  ibr  if  their  Diflan^e  be  (b  greats  the-Gok>ur9  bqnn  to  am>ear 

in  the  Light,  before  its  Incidence  on  the  fecond  Prifin,  thofeCdoiuywiD  nde 

be  dcftroycd  by  the  osfteafy  Refiadions  oPtfaatPr^.  Atid^if  a  £m^Bephced 

m  the  Hole  F,  or  immediately  after  the  Prifinsi  fo  that  its  Poetis  be  at  ^e 

Image  Q^  or  PT,  the  Perimeter  of  the  Ima^  Q;,  and  the  ftraight  Sides  of 

the  Innge  P  T>  wifl  become  much  better  defmed  than  otherwife.    So  that; 

whatever  was  the  CaoTe  of  that  Lengthy  'twas  not  any  Contingent  Irre-  ^  ^o.  p.  107^. 

I  tben  pnxeeded  w  enmine  more  critically,  'what  m^ht  be  effefted  by 
the  IH£feraice  of  the  Incidei^e  <^  Rays  consii^  (rom 
and  to  that  end,  meaiiired  the  feveral  Lines* and  Angles  bdongit^  to  the  I- 
mage.  Its  Diflance  ftonx  the  Vkk  or  Prifin  was  12  Foot;  its  utmoftLei^h 
i;  ^  Indies^  its  Breadth  z  I;  the  Dianieter  of  the  Hole  }  of  an  Indi ;  die 
Angk  which  tiw  Raysvtend^  towards  the  middle  of  the  In^>  made  witti 
tbofe  Linesr  in' which  th^  wiDuld  haVe  proceeded  without  Rjefhidlon',  ^as 
444d^  5«^inin.  And  the  Vertical  Angle  of  the  Ptifm,  6^  deg.  ti  miif. 
Alfo  mc  Refiadions  on  Jx>th  fid^  the  Prifin»  that  is  of  tlte  Incident  ahd 
Emeieent  Rays>  wcrcv  as  near  as  I  could  make'them)  equal>^  and  confe* 
qucn^  shorn  54*  deg*  4  min.  And  the  Rays  fttf  petpendicufei^  tipon  thi 
Wall.  Now  fubduains  th&  Diameter  of  the  Hcfe  horn  the  icrigth  and 
Breadth  of  the  Image^  tnere  remains  15  Inches  in  the  Length,  and  z  f  the 
Breadth,  comprehended  by  thofe  Rays,  which  pafled  through  the  Center  of 
the  Sad  Hok,  and  coniequently  the  Ande  of  die  Hole,  which  that  Breadth 
fobtended,  was  stout  ^z  x  min.  aniwerable  to  the  Sun's  Diameter ;  but  the 
Angle  whidi  its  Length  fubtended,  was  monethan  5  (uch  Diameters,  name^ 
ly  2  d^.  49  min. 

Havii^  n«Kle  thefeObiervations,  I  firft  computed  from  them  the  refra&ive 
IV>wer  ot  that  Glafs,  and  found  it  meafured  by  the  Ratio  of  the  Sines,  20  to 
1 1 ;  and  then  by  that  Ratio  I  computed  the  Refradions  of  two  Ksp  flowing 
fiom  cmofite  Parts  of  the  Sun's  Dffimy  fb  as  to  differ  3 1  min.  in  dieir  Obli* 
<|uity  or  Inckknce^  and  found  that  the  emer^t  Rttys  (hould  have  compre- 
henaed  an  A^le  of  ^ut  ;  i  min.  as  they  did  before  they  were  incident. 

But  becaufe  this  Computation  was  fbimded  on'  the  Hypothefis  of  the  Pro* 
portionality  of  the  Sines  of  Incidence  andRefraftion,  wnich  though  by  my 
own  Experience  I  couldnot  im^;ine  to  be  (b  erroneous,  as  to  make  that  An- 
gle but  3 1  min.  which  in  reafitywas  2  d^;  4^  min.  yet  mvCuriofity  caufcd 
me  again  to  take  my  PriTm.  And  having  placed  it  at  mjT  Window,  as  beforCji 
I  obrarved,  that  by  turning  it  a  little  about  its  Axis  to  and  fro,  fo  as  to  vary 
its  Obliquity  to  the  Light,  more  than  an  Angle  of  4  or  j  d^ees,  the  Co- 
loim  were  not  thereby  fenfibly  tranflated  from  their  Place  on  tne  Wall,  and 
ccmfequemly  by  that  Variation  of  Incidence,  the  Quantity  of  Refradion  wai 
Bot  fenfibly  varied^  By  this  Experiment  diertfbtt,  as  well  as  by  the  fi>rmet 
Vol.  L  S  Com* 
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Computation)  it  wa$  evident^  tbtt  the  Difibence  of  the  Inddeoce  of  Rays> 
flowing  fixim  divers  Parts  of  the  Sun>  could  not  make  them  after  Decufla^ 
tion  diyeige  at  a  fenfibly  greater  Angk^  than  that  at  which  they  before 
convened ;  which  beii^y  at  moft>  but  about  3 1  or  ji  min.  there  {till  re* 
mained  fome  other  Cmk  to  be  found  outt  fiom  whence  it  could  be  2  d^» 
49  nun. 

Then  I  b^an  to  fufpedy  whether  the  Rays^  after  their  Tnjedion  thioagb 
the  Prifm,  did  not  move  in  curve  Lines  and  accoixling  to  their  more  or  lefe- 
Curvity  tend  to  divers  Parts  of  the  WaU.  And  it  increaied  my  Sufpicioni. 
when  I  remembered  that  I  had  often  feen  a  Tennis-Ball  ffauck  with  aa 
oblique  Racket*  defcribe  fuch  a  curve  Line.  For^  a  circular  as  well  asapnv 
gredive  Motion  being  commiuiicated  to  it  by  that  Stroke,  its  Parts  on  that 
SidC)  where  the  Motions  coni^ire»  muftpreis  and  beat  the  contiguous  Air 
more  violently  than  on  the  othery  and  there  excite  a  Rehidancy  and  Ke^^iftion 
of  the  Air  proportionably  greater.  And  for  the  fime  Reafony  if  the  Rays  of 
Light  (houUi  poflibly  be  globular  Bodies^  and  by  their  oblique  Paflage  out;  of 
one  Medium  mto  another,  acquire  a  circubting  Moticm,  they  ought  to  feel 
the  greater  Refiftance  from  the  ambient  i£ther»  on  that  Side>  where  the 
Motions  coni^,  and  thence  be  continually  bowed  to  the  other.  But  no^ 
withftanding  this  plaufible  Ground  of  Sufpicion,  when  I  came  to  exaaine 
it,  I  couki  obferve  no  fuch  Curvity  in  them.  And  befides  (which  was  e- 
nough  for  my  purpofe)  I  oblerved,  that  the  DifiRs'ence  betwixt  the  Length 
of  the  Image,  andthe  Diameter  of  the  Hole,  through  wluch  the  Light  wa» 
tranfinitted,  was  proportiooable  to  their  Difbnce. 

The  gradual  itemoval  of  thefe  Sufpidons  at  length  led  me  to  the  JEj^ 
riw^MTMRi  Owr«f,  which  was  this ;  I  took  two  Boards,  and  placed  one  of  them 
cbfe  befmdthe  Prifin  at  the  Wmdawy  fe  that  the  Light  might  pafi  throughsr 
fmall  Hole,  made  in  it  for  the  purpoie,  and  fall  on  the  other  Board,  whioi  I 
placed  at  about  12  Feet  difiance,  having  firft  made  a  finall  Hde  in  it  alio,  for 
ibme  of  that  incident  Light  to  pafs  through.  Then  I  placed  another  Priffn 
behind  this  fecond  Board,-  fb  that  the  Light  traje&ed  through  both  the  Boards 
mijght  pafi  through  that  alio,  and  be  again  refraded  before  it  arrived  at  the 
Wall.  This  done,  I  topk  the  firft  Primi  in  my  Hand,  and  turned  it  to  aod 
fro  (lowlv  about  its  Axis,  {o  much  as  to  make  thefeveral  Parts  of  the  Irn^y 
caft  on  tne  fecond  Board,  fucceifively  pais  through  the  Hole  in  it,  that  I 
might  obferve  to  what  Places  on  the  Wall  the  fecond  Prifin  woidd  idfraA 
tboni.  And  I  law  by  the  Variation  of  thofe  Places,  that  the  Light,  tendii^ 
to  that  End  of  the  Image,  towards  which  the  Refra&ion  of  the  firfl  Prifin 
was  made,  did  in  the  fecond  Prifm  fufier  aRefeidion  confidenbly  greater  than 
the  Light  tending  to  the  other  End..  And  fo  the  true  Caufe  of  the  Length 
IBU.  |.  30I1.     of  that  Image  was  deteded  to  be  no  other,  than  that  Light  is  not  fimilar  €xe 

homogenial>  but  confifts  of  Mfform  jRmsj  fimc  rf  which  ate  more  xifrmmbk 
than  ethers  ;  ib  that  without  any  Difference  in  their  incidence  on  the  lame 
Medium,  fome  fhall  be  more  rtfrdied  than  others ;  and  therefore  tbat>  acr 
cordiine  t^  their  pmkMlar  Degrees  of  R^oftgAUihy  they  were  tianfinitted 
ihrouga  the  Prifin  to  divers  Parts  of  w  oppome  WaU« 

.1  (hall 
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I  fhd  now  Moceed  to  acqa^  notable  JDjj^m^ 

initsK^^f  wfierem  the  Origin  of  Cobuts  is  unfolded:  Concemisg  whicn 
I  ihdl  ky  down  the  Dodrine  firft ;  andthen>  for  its  Examination,  giveyou 
an  Inftaoce  or  two  of  the  Experiments,  as  a  Specimen  of  the  reft. 

The  Dodrine  you  will  find  comprehended  and  illuArated  in  the  fbllow- 
ii^  PropoGtions. 

I.  As  the  Rays  of  Ijgfat  difitt- m  D^rees  of  Kefihangib^  fothey  aUg 
difier  in  their  Diipofition  to  exhibit  this  or  that  particular  Colour.  Cdoms 
are  not  Qualifications  of  Light*  derived  from  Kefiadions,  or  KefieAions  of 
natural  Bodies  (as  'tb  generalty  believed)  but  original  and  connate  Properties, 
which  in  divcR  Rays  are  divers.  Some  Rays  are  difpofed  to  exhibit  a  Red 
Cdonr^  and  no  other;  ibmeaYdlow,  and  no  other;  ((»nea  Green,  and  no 
other;  and  fb  of  the  reft.  Nor  are  there  only  Rays  pmper  and  particular  to 
the  mdre  eoiinent  Cdours,  but  even  to  all  their  intermediate  Gradations. 

z.  To  the  fame  Degree  of  Refiiangibility  ever  belongs  the  fame  Colour, 
and  to  the  fimeCoIour  ever  beioi^  the  &ne  Degree  of  Refiangibility.  The 
kaft  refiaogibfe  Rays  are  all  di^xofed  to  exhibk  a  Red  Colour ;  and  contrari* 
ly,  thofe  Kays  wlmJb  are  difeded  to  exhibit  a  Red  Colour,  are  all  the  lead 
refiai^le  :  So  the  moft  renai^le  Km  are  all  difpofed  to  exhibit  a  deep 
Violet  Colour ;  and  contnuily,  thofe  wnich  are  apt  to  exhibit  fuch  a  Violet 
Odour,  are  all  the  moft  refrangible :  And  fb  to  all  the  intermediate  Colours 
in  a  continued  Series  bekng  intennediace  D^rees  of  Refrangibility.  And 
this  Anak^  betwixt  Cdours  and  Refiangibmty  is  very  prec^  and  ffarid; 
the  Rays  always  either  exa&ly  freeing  in  both,  or  proportionally  difagree* 
ii^  in  both. 

}•  The  Species  of  Colour,  and  D^ree  of  Refrangibility  proper  to  any 
paiticular  Sort  of  Ray$»  is  not  mutable  by  Refra&ion,  nor  by  Refledionfrom 
natural  Bodies,  nor  by  any  other  Caufe  that  I  could  yet  pbterve.  When  any 
one  Sort  of  Rays  hath  been  weD  parted  fiom  thofe  of  other  Kmds,  it  hatn 
afterwards  obitinately  retained  its  Colour,  notwithfbnding  my  utmoft  Endea* 
vours  to  change  it.  I  have  refiaded  it  with  Prifins,  and  refle&ed  it  with 
£odies>  which  in  Day-light  were  of  other  Colours ;  I  have  intercepted  it 
with  the  coloured  Film  m  Air,  interceeding  two  comprefled  Plates  oi  Glafi, 
tranfinacted  it  throimh  coloured  Mediums,  and  through  Mediums  irradiated 
wkh  other  Sorts  o^  Rays,  and  diverfly  terminated  it,  and  yet  could  never 
produce  any  new  Colour  out  of  it.  It  would  by  contraoing  or  dilating 
become  more  brisk,  or  faint,  and  by  the  Lofi  of  many  ^ays,  in  fbme  Cafes 
vety  obfcure  and  dark;  but  I  could  never  fee  it  changed  in  Specie. 

4.  Yet  feeming Tranfmutations  c^  Coburs maybe  made^  where  there  is  any 
Mixture  of  divers  Sorts  of  Rays :  For  in  fuch  Mixtures^  the  component  Co* 
lours  aroear  not ;  biit,  by  their  mutual  allaying  each  other,  conffatute  a  mid- 
ling  Colour.  And  therefore^  if  by  Refraction,  or  any  other  of  the  ^refaid 
C»fes,  the  difform  Rays,  latent  in  fuch  a  Mixture,  be  feparated,  there  fhaH 
eoEttrge  Coburs  different  fix)m  the  Colour  of  the  Compofiuon.  Which  Co- 
lours are  not  new  generated)  but  oidy  made  apparent  by  being  parted ;  for 
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if  they  ho  again  intirely  ttix'd  and  blended  together*  they  ^wffl  MOiicoinpofe 
that  Colour*  v/hkh  they  did  befoce'Scpatation.  And  £or  the  unie  Realbiv 
Tianimumtions  made  \>y  the  conVenii^  of  divta  Colours  are  not  real ;  for 
when  the  diffbrm  lUys  are  ag^  ieycred)  they  will  exhibit  the  ytry  iame 
Cokmrs  which  t^y  did  before  theytCnter^d  theCompofition;  as  y6a  fee  Bhie 
and  Yellow  Powders*  when  finely  mix*d*  appear  to  the  naked  £ye^  Oreen, 
and  vet  the  Coloius  of  the  compooeot  Coipufcles  are  not  thereby  really 
tranmiuted*  but  only  blended,  for  when  viewed  with  a  good  Miaofcope» 
they  (till  appear  Blue  and  Yellow  interfpetfbdly. 

5.  There  are  therefore  two  fores  of  Cobuis.  The  one  Ordinal  and  SioK 
jple ;  the  odier  con^pounded  of  theie.  The  original  or  primaiy  Cokxus  are. 
Red*  Yellow  Creen*  Bl^  aiid  a  Viokts^Puxple*  together  with  Orange^ 
Indico,  and  an  indefinite  Variety  t>f  intermediate  Gnumions. 

6.  The  (ame  Colours  in  Specie  with  thele  primary  Ones,  may  be  aHb  pro- 
duced by  Cocnpofition.  For  aMizture  of  YeUow  and  Blue  rnakes  Green ; 
of  Redand  YeUow  makes  Orange;  of  Orange  and  YeDowiAi  Green  makes 
YeUow.  And  in  genoal*  if  any  two  Cobuvs  be  mix'd*  which  in  the  Series 
4>f  tho&  generated  by  d>e  Prifin  are  not  too  fir  diihnt  one  from  another*, 
they  by  Sieir  mutual  Alloy  compoond  dm  Cok>ur*  wfiich  in  the  (aid  Series 
^ppeareth  in  the  Mid  way  between  them*    But  thofe  which  are  fttuated  at  too^ 

geat  a  Diftance*  do  not  £>•  Orange  and  Indico  produce  not  the  intermediate 
reen*  nor  Scarlet  and  Green  the  intermediate  Yeibw. 
7*  ButthemoftfurprizingandwonderfidCoo^ofitiDnwasthatof  Whir^ 
jms.  There  is  no  one  £>rt  of  Rays  which  done  can  exhibit  this.  Tis  ever 
compounded  ;  and  to  its  Compofition*  are  requifite  all  the  aibrefiid  primary 
Colours^  mix'd  in  a  due  Proportion.  I  have  often  with  Admirarion  beheld* 
that  all  the  Colburs  of  the  rafin  being  made  to  oonv«tge*  and  thereby  to  be 
again  mix*d*  as  th^  were  in  the  Lj^ht  before  it  was  incident  upon  thePrifin*. 
reproduced  Light*  intirely  and  perfo^y  Wlute>  and  not  at  allfenfiUy  differ- 
ing from  a  dit^  Light  of  the  Sun*  unle6  whdi  the  GlafTes*  I  ufed*  were  not 
fimiciently  clear;  for  then  they  wodd  a  little  incline  it  to  their  Colour. 

8.  Hence  therefore  it  comes  to  pais*  that  Whitoiefs  is  the  uBxA  Cokxir  oF 
Light;  for  Light  is  a  confiifed  Anrmte  of  Rays  indued  with  all  forts  of 
Cdours*  as  they  were  pFomifaiou^  outed  from  the  various  Parts  of  lumi- 
nous Bodies.  And  of  fuch  a  conflifed  Agmgate*  as  I  faid*  is  generated' 
■Whit^eis*  if  there  be  a  due  Propordon  of  tne  Ingredknts  r  but  if  any  one 
nredominate*  the  Light  mufl  incline  to  that  Cokmr ;  as  it  h2^^)ens  in  the 
olue  Flame  of  Brinubne ;  the  yeUow  Hame  of  a  Qmdle ;  and  the  various 
Colours  bf  the  Fixed  Stars. 

f4  Thefe  things  confideiec!*  the  manner  how  Colours  are  produced  by  the 
Prifin  is-  evident*  For,  of  the  Rays,  conflituring  the  incident  Light,  fince 
ibofe  which  diffiar  in  Colour  proportionsdiy  differ  in  Refrangibility,  they  by 
their  unequiil  Refradions  mtifi  be  fevered  and  difperfed  into  an  oblong  Form 
in  ai^  orderly  Succeffion*  from  the  leaft  refi-adtod  Scarlet*  to  the  mofl  refrac- 
ted Vtf^«  : And  for  the£tpie  Reaibn  it  is,  that  Objefb  when  looked  upon 
|hrq*  a  Prifini  appear  coloured^ :  Ibr  the  di£R)nn  Rays*  by  their  unequal 


C  133  ) 

KefrsAiotth  are  made  to  diverge  towards  feveral  Parts  of  the  Hethuh  and 
there  cxprefi  the  linages  of  thir^  cobured,  as  in  the  former  Cafe  they  did 
the  Sun's  Image  upon  a  WaD.  And  by  this  Ineguality  of  Reftaftions,  they 
-become  not  onfy  coloured^  but  aHb  very  confufed  and  indiftind. 

I  o.  Why  die  Colours  of  the  Rainbow  appear  in  "falling  Drops  of  Rain,  is 
ttt>  from  hence  evident.  For  thofe  Drops  ^hich  rrfraft  the  Rays,  difpofed 
«>  ^pear  Puipk,  in  greateft  Quantity  to  the  Spcftator's  Eye,  reftad  the  Rays 
of  other  fores  fo  much  leis,  as  to  make  them  pafi  befide  it ;  and  fuch  are  tne 
Drops  on  the  Infide  of  the  primary  Bow,  and  on  the  Outfide  of  the  (econ- 
dary  or  exterior  One.  So  tnofe  Drops,  which  refiad  in  greateft  Plenty  the 
Rays,  1^  to  appear  Red,  toward  the  Spedbtor's  Eye,  refraft  thofe  of  other 
forts  fo  much  more,  as  to  make  them  pa£  befide  it;  and  fuch  are  the  Diops  cp 
the  exterior  Part  of  the  primary,  and  imeriour  Part  of  the  fecondary  Bow» 

1 1.  The  odd  Phenomena  of  an  Infufion  of  IJgn$m  Nefhritkwnj  Leaf> 
Gc^d,  Fragments  of  cok>ured  Ghfs,  and  fome  other  tranfparently  coloured 
Bodies,  sqn)earing  in  one  Position  of  one  Colour,  and  of  another  m  another^^ 
are  on  thde  Grounds  no  longer  Riddles*  For  thofe  are  Subftances  apt  to  re-* 
fkftonefortof  Light,  and  tranfinit  another;  asmay  be  feminadarkRoomr 
by  iOuminatii^  them  with  fimihr  or  uncompoimded  Light.  For  then  they 
appear  of  that  Colour  only,  with  which  they  are  illuminated ;  but  yet  in  one 
Pofition  more  vivid  and  luminous  than  in  another,  accordingly  as  they  are 
difpofed  more  or  lefi  to  refleft  or  tranfinit  the  incident  Colour. 

12.  From  hence  aUb  is  manifoft  the  Reafon  of  an  unexpeded  E3q)erimenr, 
which  Mr.  Hfok^^  fomewhere  in  his  Microffr^^y  relates  to  have  made  with . 
two  Wedge-like  tranfparent  Veflels,  filled  the  one  with  a  Red,  the  other  with 
a  Blue  Liquor :  namely,  that  though  they  were  fcverally  tranfparent  enough, 
yet  both  tc^ether  became  opake ;  for  if  one  tranfmitted  only  Red,  and  the  . 
ocher  only  6lue>  no  Rays  could  pafs  through  both. 

1 3 .  I  might  add  more  Inftances  of  this  Nature,  but  I  ihall  conclude  with : 
this  general  One.  That  the  Colours  of  all  natural  Bodies  have  no  other  Ori- 
gin vxm  is,  that  they  are  varioufly  qualified,  to  refleA  one  fort  of  Light  in 
mater  plenty  than  another.    And  this  I  have  experimented  in  a  dark  Room,- 
by  ittuminating  thofe  Bodies  with  uncompounded  Light  of  divers  Colours..- 
For  by  that  means  any  Body  may  be  nfiade  to  appear  or  any  Colour.    They 
have  there  no  appropriate  Colour,  but  ever  app«ir  of  the  Colour  of  the  Light 
caft  upon  them,  but  yet  with  this  Diflference,  that  they  are  moft  brisk  and ' 
vivid  m  the  Light  of  their  own  Day-light  Colour.    Minium  appeareth  there 
of  any  Cotour  indiflFerently ,  with  which  it  is  illuftrated,  but  yet  moft  luminous 
inRed  j  and  fo  Bife  appeareth  indifferently  of  any  Colour,  with  which  its  illu- 
ftrated, but  yet  moft  luminous  in  Blue :  and  therefore  Minium  refledcth  Rays. 

•of  any  Colour,  but  moft  copioufly  thofe  endowed  with  Red>  and  rOTfequeot-  - 

ly  when  illuftrated  with  Day-light ;  that  is,  with  all  forts  of  Ray  s  promifcuoufly 

blended,  thofe  qualified  with  Red  fhall  abound  moft  in  the  reneaed  Lights,  and  = 

by  their  Prevalen.ce  caufe  it  to  appear  of  that  Colour.  And  for  thelame  Reafon  > 

•Bife,  reflc6Hng  Blue  moft  copioufly,  ftiaB  suppear  Blue  by  the  Excefi  of  thofe 

TLays  inits  rcfededLighti  and  the  likeofotncr  Bodies.^  Andthatthw  isthein-- 

tire- 
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tire  and  adequne  Caule  of  their  Cobuis,  is  maniftft,  beesuft  thqr  have  OQ 
Power  to  cmn^  or  alter  the  Coloun  of  any  ibrt  of  lUys  inddetit  jf)art»  but 
put  on  all  Cobun  indifltrentlyi  with  whiai  they  ate  enlightned. 

Thefe  things  being  fo,  it  can  be  no  kxuger  difputed^  whether  there  be  Co* 
lours  in  the  &rky  or  whether  they  be  tn  Qualities  of  the  Objefis  we  feCt 
no  nor  nerhapS)  whether  Light  be  a  Bod}r.  Fort  fince  Cdours-are  the  Qjfih 
lities  of  Light)  having  its  Rjays  for  their  intire  and  unmediate  Subjedf  how 
;  can  we  think  thofe  Rays  Qiiatities  alfb>  Unkis  one  Quality  may  be  the  Subjed 
of,  and  fufhun  another;  which*  in  eSeSt,  is  to  call  it  Subfhuice.  .  We  (hould 
not  know  Bodies  for  Subfhncesy  were  it  not  for  their  fenfibk  QjiaUties  j  and 
the  Principal  of  thofe  being  now  found  due  to  fbmething  elf^  we  have  as 
^good  Realbn  to  believe  that  to  be  a  Subfbnce  alfb. 

Befides  Who  ever  thought  any  QjialiQr  to  be  a  heterogeneous  Afig^egat^ 

fuch  as  Light  is  difcoverea  to  be  ?  But  to  determine  more  aUblutayy  what 

Light  is»  after  what  Manner  refiaded,  and  by  what  Modes  or  Adkms  it 

^         produceth  in  our  Minds  the  Phantafms  of  Cok>urs9  is  not  fb  eaiy :  And  I 

ihall  not  mingle  Conjedures  with  Certainties. 

Reviewing  what  I  have  written,  I  fee  the  Difcourfe  itfelf  will  lead  to  divers 
£3q>erimentsfufficient  for  its  Examination :  And  therefore  I  fhall  not  tioubie 
you  further  than  to  defcribe  one  of  thofe  which  I  have  already  iofinuated. 

In  a  darkned  Room  make  a  Hole  in  the  Shut  of  ^  Window,  whofe  Dia- 
meter may  conveniently  be  about  a  third  Part  of  an  In(;h,  co  admit  a  conve- 
nient Quantijcy  of  the  Sun'sLight :  And  there  place  a  dear  and  colourkfs  Prifm, 
to;  rcfvsidt  the  entringLight  towards  the  further  part  of  the  Room ;  which,  as  I 
faid»  win  thereby l)e  dimifeH  into  an  oblong  coloured  Image.  Then  place  a 
Lens  of  about  x  Foot  Kadius  (fnppofe  a  broad  Objed-Gms  of  a  three  Foot 
Telefcope).at  the  Diflance  of  alx)ut  4  or  5  Foot  from  thence,  through  whidi 
an  thofe  Coburs  may  at  once  be  tranfbitted,  and  made  by  its  Refira&icm  to 
^convene  at  a  further  Diflance  of  about  10  or  iz  Feet.  If  at  that  Difhnce 
you  intercg)t  thisUght  with  a  Sheet  of  white  Paper,  you  will  fee  the  Colours 
converted  into  Whitenefs  ^ugain  by  being  mingled.  But  it  is  requifite  that  the 
Trifm  and  Lens  be  placed  fteddy,  and  that  the  Paper,  on  which  the  Coloun 
arecafi  be  moved  to  and  fro;  for  by  fiich  Motion  you  will  not  only  find  at 
what  Difbnce  the*  Whitenefs  is  moft  perfef):,  but  alfo  fee  how  the  Colours 
gradually  convene  and  vanifh  into  Whitened;  and  afterwards,  having  oofled 
one  another  in  that  Place  where  they  compound  Whitenefs,  are  again  diilipa- 
ted  and  fevered,  and  in  an  inverted  Oroer  retain  the  fame  Cofours  which 
they  had  before  they  entred  the  Compofition.  You  may  alio  fee,  that  if 
any  of  the  Colours  at  the  Lens  be  intercepted,  the  Whitenefs  will  be  changed 
into  the  other  Colours.  And  therefore,  that  the  Compofition  of  Whitoxls 
be  perfed.  Care  mufl  be  taken  that  iK>ne  of  the  Coloun  fall  befides  the  Lens. 
Kx.  7i»  ^Thus,  in  the  Defjgn  of  this  Experiment^  A  B  C  expreffeth  the  Prifm  fet  end- 

^ife  to  fight,  dofe  by  the  Hole  F,  of  the  Window  E  G.  Its  vertical  Angle 
A  C  B  may  conveniently  be  about  tf o  deg.  M  N  defigneth  the  Lens.  Its 
Breadth  z  {,  or  ;  Inches.  S  F,  one  of  the  ffaaight  Lines,  in  which  diffhrm 
Rofs  may  b?  conceived  to  flow  fuccefHvdy  from  uic  Sun.  F  P>  and  F  K>  tuvo 

of 
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ofthoie  Rays  aneauauy  ttfhSttd,  which  the  Lem  makes  to  convef^  towarils 
Q,  and  after  Deculwtion  to  cGverge  s^in-  And  H  I,  the  ftper,  at  divere  Di- 
ibnces»  on  which  the  Colours  are  proje&ed ;  which  in  Q^conftitute  Whitenefi, 
but  are  Red  and  TeQow  in  R,  r,  and  p^  and  Blue  and  Purple  in  P,  p^  and  w. 

If  Tou  proceed  further  to  try  the  Imnoffibility  of  chaii^ing  any  uncom- 
pouncKd  Cdour  (which  I  have  s^erted  in  the  third  and  thirteenth  Piopofitions) 
'tis  requifite  that  the  Room  be  made  very  dark,  left  any  fcattering  Light,  mix* 
ing  with  the  Cobur,  diftuib  and  siky  it,  and  render  it  compound,  contnuy 
to  the  Defign  of  the  Experiment  *Tis  aUb  requifite,  that  there  be  a  perfeder 
Separation  of  the  C6bun>  than,  after  the  Manner  above  defcribed,  can  be 
made  by  die  Reftaftion  of  one  fingle  Prifin;  and  how  to  make  fuch  fiuther 
Separations^  will  (carcehe  difficult  to  them  that  confider  the  difcovered  Laws 
oiReftaftions.  But  if  Tryal  ihaU  be  made  with  Coknirs  not  throughly  (epa- 
nted,  there  muft  be  aUowed  Changes  proportionabk  to  the  Mixture.  Thus  if 
compound  YeOowLi^t  fall  iqx>n  the  BmeBife,  theBife  will  not  appear  per- 
ftdly  YeUow,  but  rather  Green ;  becauie  there  are  in  the  YeOow  Mixture 
many  Rays  endued  with  Gre^,  and  Green  being  kk  remote  from  the  uiiial 
Blue  Colour  of  Bife  than  Ydlow,  is  the  more  copioufly  refk&ed  by  it. 

fii  like  manner,  if  any  one  of  the  prifinatick  0>k>urs»  fuppoie  Red,  be  in- 
terceded, on  Defign  ro  try  the  aflerted  Impoffibility  of  re[»oducing  that  Co*- 
kwr  out  of  the  ouers  which  are  pretermitted,  'tis  necefl&ry,  either  that  the 
Cokiurs  be  very  weO  parted  before  the  Red  be  intercepted,  or  that  together ' 
with  the  Red,  the  nei^boQringCok>ur$,  into  which  any  Red  is  fecretty  dif* 
peded,  (that  is,  the  YtUow,  and  perhaps  Green  too)  be  intercepted;  or  elfe, 
that  Albwance  be  made  for  the  emerging  of  (6  much  Red  out  of  the  YeDow- 
Green,  as  may  poffibfy  have  been  difFufed,  and  fcatteringly  bleoded  in  thofe 
Cdoun.  And  if  thde  Tilings  be  oUerved,  the  new  Produdbn  of  Red, 
or  any  intercepted  CokMir,  wSl  be  found  in^ffible. 

IL  I.  To  contmft  the  Beams  of  the  Sun  without  the  Hole  of  the  Window,  sme  lEspeti^ 
and  ro  place  the  Prifin  between  the  Focus  of  the  Lens  and  the  Hofe  mtnui^^t^fu 

2.  To  cover  over  both  Ends  of  the  Prifin  with  Psmer  at  leveral  Diflances  IJii'xjS^/* 
from  the  Middle ;  or  with  moveable  Rings,  ro  fee  now  that  will  vary  or  N.Ss.  p- 40^9. 
divide  the  Length  of  the  Figure.  -  ^^^  ^  ''^** 

3.  To  move  the  Prifin  io,  as  the  End  may  turn  about,  the  Middle  being  • 
fteddy. 

4.  To  move  the  Prifin  by  flioving  it,  till  firft  the  one  Side,  then  the  Middle^^ 
then  the  other  Side  pais  over  the  Hole,  observing  the  fame  Paralielifiiu . 

2.  Ifiippofe  the  Defi^  of  the  Aitjp^  oP  thefe  Experiments  is,  ro  have'oi>««»MM  o» » 
their  Events  exprefled,  with  fuch  Ob&mdons  as  may  occur  oxicemingthenu  ^<<  ^^*^  ^ 
Touching  Atfiffli  I  have  obferved,  that  the  fbhr  Image  falling  on.  a  Paper^^fg^.^^^* 
placed  at  me  Focus  of  the  Lens,  was  by  the  interpofedPrifiii  drawnoat  in  Length '  May,  An.  U7«* 
proportional  to  the  Prifin's  RefiaAion  at  Difhnce  fix)m  that  Focus.   And  the 
chief  Ob(ervablehere>  which  I  remember,  was,  that  the  flreight  Edges  of  the* 

oblong  Image  were  diftini^er  than  they  would  have  been  witlKMit  dieXens-  ^ 
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ConfideriDg  tliat  the  lUys  coming  from  the  Phnet  f^hmh  are  much  le6 
inclined  one  to  another,  than  tbofe  which  come  fix>m  the  oppofite  P&rts  of 
thn  Sun's  Disk ;  I  once  tried  an  Experiment  or  two  with  her  Light.  And 
to  make  it  fufficiently  flnrngt  I  found  it  neceflary  to  colled  it  firft  by  a  bixud 
Lens,  and  d^n  interpofing  a  Prifhi  between  the  Lens  and  its  Focus,  at  fuch 
Difbnce  tliat  all  the  Light  might  pa&  throngh  the  Prifin,  I  found  the  Focus, 
which  before  appeared  Tike  a  ladd  Point,  tow  dawn  out  into  a  Vsng  fplendid 
Line  by  the  Prifin's  Refradion. 

Concerning  theficoftd  Experiment,  t  have  occa(ioiialty  obferved^  that  by 
covering  both  Ends  of  the  PrMn  with  Papa:  at  feveral  Diftanccs  from  the 
Middle^  the  Breadth  of  the  felar  Image  will  be  increafed  or  diminiflied  as 
much,  as  is  the  Aperture  of  thePrifin,  without  any  Variation  of  theLen^ : 
Or,  if  the  Aperture  be  augmented  on  all  Sides  tte  Image  on  aU  Sides  wiU  be 
To  much  and  no  moitiaij^ented* 

Of  the  third  Experiment  I  have  occafion  to  fpeak  in  my  Anfwer  to  ano- 
ther Perfon ;  where  you  will  find  the  Efifeds  of  two  Priiim,  in  all  crofs  Po- 
fitions  of  one  to  another,  defcribcd.  But  if  one  Prifm  abne  be  turned  a* 
bout,  the  coloured  Image  wiU  only  be  tranflated  from  Place  to  Phce^  de- 
fcnbing  a  Circle,  or  (bme  other  conick  Seftion  on  the  Wall,  on  which  it  is 
projeded,  without  fuiFering  any  Alteration  in  its  Shape,  unkfi  fuch  as  may 
arife  fixMn  the  Obliquity  of  the.  Wall,  or  cafual  Change  of  the  Prifm*s  OUi* 
tjuity  to  the  Sun's  Rayi. 

The  ESkGt  of  the  fimth  Experiment  I  have  aheady  infinuated,  teffing 
you  that  Light  paffing  tivougb  Parts  of  the  Prifm  of  divers  Thickneilesy  did 
flill  exhibit  the  &me  Phamoraena. 

The  c$wMim€         ^^'*  ^  canuot  think  iteffedual  for  determinii^  Truth,  to  examine  the  feve- 
Mftba  tf  txM^  tal  Ways  by  which  Phxnomena  mxy  be  explainol,  unkTs  where  there  can  be 
r^*- %*Mr^*'  a  perfed  Enumeration  of  all  thofe  Wavs.    You  know,  the  proper  Method 
Hevircoa.N.8<.  for  enquiring  alter  the  Properties  of  Tnings,  is  to  deduce  them  fimn  Ezpe* 
5uiy^'n.  U7Z.  ^""^^    ^^  I  toU  vou,  that  the  Theory  which  I  plx^unded,  was  evin- 
'     '         ced  to  me,  not  by  inferring  V/s  thiSj  becattfi  *tis  not  othermfi ;  that  is,  not 
*by  deducing,  it  only  fitom  a  Confutation  of  contrary  Supppiitions,  but  by 
deriving  it  fiom  Experiments  concluding  pofitivdy  and  dirc59:ly^.    I'he  Way 
.therefore  to  examine  it  is,  by  confidering.  Whether  the  Expenments  which  J 
propound  do  prove  thofe  Parts  of  the  Theerj  to  which  they  are  applied,  or  6y 
piofecuting  other  Experiments  which  the  Tht€ij  laxy  iiiggefl  for  its  Exabip- 
nation?  And  this  I  would  have  done  in  a  due  Method ;  the  Laws  of  Kefiac- 
tion  being  thoroughly  enquired  into  and  determined,  before  the  Nature  of 
CobucB  be  xAsn  mto  Comideitition*    It  may  not  be  amifs  to  proceed  ac- 
cording to  the  Serier  of  thcfe  Queries;  which  I  could  wifh  were  detennined 
by  the  Event  of  pnoper  Ejcperimem^  declared  by  thofe  that  may  have  the 
Curiofity  to.  examine  them. 

u  Whether  .fiir)n^  that  are  alike  incident  on  the  fame  Medium^  have  w»- 
eofkit  JR/rfrdiims  f  And  how  great  are  the  Ifiequdkia  of  their  Kefnuftions  at 

a.  What 
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1.  ^Wliatis/lpfZ^accoidiflgYowhidie^ 
itrhedier  it  be  that  the  &me  Ray  is  ever  Refiaded  according  to  ^fimeEA- 
^o^the  Sines  of  Incidence  and  Refiadion;  and  divers  Rays^  according  to 
divers  Ratio's;  or  that  the  Rcfiadbn  of  each  Ray  is  greater  or  1^  without 
4iny  certain  Rule?  That  ]sy  whether  each  Ray  have  a  certain  d^ree  of  Re- 
fiangibilinr,  accordifljg  to  which  its  Refradion  is  performed ;  or  is  Refraded 
witlK>ut  that  R^ularity  \ 

3.  Whether  R^sj  which  are  endued  with  {>articular  degrees  of  R^^o^h 
Utf»  when  they  are  by  any  means  fa)arated>  have  particular  CoUtnrs  an^antlj 
hloMjgwg  to  them;  viz,,  the  kaft  Remii^iUe»  Scarlet;  the  moft  Refrangible, 
deep  Violet ;  the  middle»  Sea-Green ;  and  others,  other  Coburs  i  And  on 
the  concraiy  i 

4.  Whether  the  Colour  of  any  fort  of  R^fs  4f4tn  may  be  changed  by 

5*  Whether  Ootomrs  by  coalefcing  do  really  CJu»ig€  one  another  to  produce 
a  Nw  Colom-j  or  pioduce  it  by  Mixiftg  only  ? 

6.  Whether  4  a$te  JMixtme  ofRofs^  indued  with  all  variety  of  Colours,  pro- 
duces Lkht  perfedly  liki  ^^  rf  ^^  ^^^  ^  which  hath  all  the  lame  pr(^r« 
ties,  anaexnibits  the  (ame  Phenomena  \ 

7.  Whether  the  Compettnt  Cola$trs  of  each  Mixtutebe  really  Changed;  or  be 
only  Stpdratedy  when  from  that  Mixture  various  Colours  are  produced  again 
by  Refiadion  ? 

8.  Whether  there  be  any  other  OJouri  produced  \yy  RefraSkm  than  (uch,  as 
ought  to  refult  from  the  Colours  belonging  to  the  diverjbf  Refran^k  Rfjs^  by 
their  being  (eparated  or  mixed  by  'that  R^raEtum? 

To  determine  by  Experiments  diefe  and  fuch  like  Queries,  which  involve 
the  propounded  Theory,  feems  the  moft  proper  and  dired  way  to  a  Condu- 
fion.  And  therefore  J  could  wiih  all  Objedions  were  fiifpended,  taken  from 
Hypothefes  or  any  other  Heads  than  thefe  two ;  Of  fliewing  the  infulficiency 
ofJBxperiments  tadetermme  thefe  Qjierio,  or  prove  any  other  parts  of  my  The- 
oiy,  by  aflignio^  the  flaws  and  defers  in  my  Condufions  drawn  from  them ; 
or  of  producing  other  Experiments  which  dire&ly  contradid  me,  if  any  fuch 
may  feem  to  occur.  For  if  the  Experiments,  wnich  I  urge,  be  Defeftive,  it 
cannot  be  difficult  to  ihew  the  Deteds;  but  if  Valid,  then  by  proving  the 
Theory,  they  mufl  render  all  Objedions  invalid. 

iV.  1.  Ift«ctamextraordinariaHypothefis,qu«Dioptric«fundamentaevcr-  ip^^J^ftZ. 
tit,praxeic{ue  hadenus  inftitutasinutilesreddit,  toranititurilloExperimentoPrif^  ty  ^%  r.  p. 
maris  Cryflallini,  ubi  Radii  per  foramen  fcneftrae  intra  obfcurum  Cubiculum  l?n.  Gafton 
ingreui,  4c  deinde  m  Parietem  impacci,  aut  in  charta  recepti,  non  m  rotun-  l,  4087. 
dum  confbrxnati,  ut  Q.Newtonoy  adR.eguksRefi:adionum  receptas,  attendenti,  ^**"»*-  ^'  *^74« 
expedandum  videbatur,  fed  in  Oblongam  figuram  extenfi  apparuerunt :  Unde 
conclufir,  Oblongam  ejufmodi  figuram  ex  eo  efTci  quod  nonnuUi  Radij  minus, 
nonnuUi  magis  Rdfringerentur. 

Sed  mihi  quidem  videtur  juxta  communes  &  receptas  Dioptric*  Leges  figu- 
ram ilbm,  non  Rotundam^  fed  Oblongam  eiTe  oportere.    Cum  enim  Radi) 
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ex  oppodtis  difcl  Solaris  partibus  procedentes^  rariam  habeant  in  ip(b  tranCtu 
PrUmatis  Inclimtionemf  varie  quoque  Refringi  debent;  m  cum  unomm  lo- 
cUnatio  ;o  faltem  minutis  major  fit  Inclinatione  aUorum^  major  quoque  eva«^ 
dat  illorum  Refra&io. 

Igitur  Radii  oppofiti^  ex  altera  fuperficie  Prifinatis  Emei^ntes  magis  Df- . 
vergunt  &  Divaricantur>  quam  fi  nullatenus,  aut  faltem  squaUter>  omnes 
Inteadi  proceffifTent.  Refradio  autem  ifla  Radiorum  fit  folummodo  verfiiseas 
partes  qus  fingi  poiTunt  in  planis  ad  Axem  Priimatis  redis ;  nulla  autem  Re- 
fradionis  insqualitas  contingit  verfus  eas  partes>  qus  intelliguntur  in  planis 
Axi  parallelis ;  ut  facile  demonftrari  poteft :  Superficies  enim  dux  Prifinads 
cenferi  poiTunt  inter  fe  Parallels,  ratione  habita  ad  Inclinationem  Axis,  cum 
iinguls  ipfi  Axi  Parallels  (int.  Refradio  autem  per  duas  ParaUelas  phnas 
fupcrncies  nulla  computatur>  quia  quantum  i  prima  iuperficie  Radius  in  unam 
partem  torquetur,  tantum  ab  altera  in  oppoHtam  partem  detorquetur.  Igi- 
tur cum  Radii  Solares  i  foramine  per  Prifma  tranunifli  ad  latera  quidem  non 
frangantur,  procedunt  ulterius,  pennde  ac  (i  nulla  Prifinatis  fuperhcies  obfH'^ 
tifTet,  (habita,  inquam,  ratione  (blumad  lateralem  illantDivancationem;)  at 
vero  cum  ijdem  Radii  ad  fuperiores  feu  inferiores  partes,  alij  quidem  magis, 
alij  yero  minus,  utpote  inxquditer  IncUnati,  Infringantur ;  necelle  eft  eos  ma* 
gis  inter  fe  Divaricari,  adeoque  Sc  in  Longiorem  Figuram  extendi. 

Quin  fi  Calculus  rite  obeatur;  ut  Radii  bterales  mventi  funt  i  CL  Newttmo 
ii)  ea  latitudine  quas  fubcendit  Arcum  3 1.  min.  qui  Arcus  refpondet  Diametio 
Solis ;  ita  nuUus  dubito>  quin  ilk  inventa  quoque  Altitudo  Imaginis  quas  2  gr. 
&  A9  min.  fubtendit>  fit  ilia  ipfa  quae  eidem  Diametro  Solis  poft  inasqudes 
Remcti(»ies  b  illo  ipfb  cafu  respondeat. 
Jig,  7i, .  Et  revera,  pofito  Prifmate  ABC,  cujus  Ahgulus  A  fit  60  gr.  Radio  D  E, 

qui  faciat  cum  perpendicukri  EH>  Ahgulum  30  grad.  invemo  ilium,  dum 
Emergit  per  F  G,  facere  cum  perpendiculari  F I  Angulum  75  gr.  2  z  min.  At 
vero  pofitoalio  Radio^E^qui  cum  perpendiculari EH,faciat  Angulum 29  gr*. 
3  o  min.  invenio  illum>  dum  Emergit  per  //,  facere  cum  perpendiculari  //,. 
Angulum  78  gr.45  min.  Unde  ifti  duo  Radii  D  E>^E>qui  procedere  fiippo- 
nuntur  ex  oppofitis  partibus  difci  Solaris,  faciuntque  inter  fe  Angulum  30 
min.  ijdem  dum  Emag;unt  per  Lineas  F^,  //, .  ita  Divergunt  ut  conilituanc 
Angulum  inter  fe  2  gr.  2  3  min.  Quod  fi  duo  alii  Radii  affumerentur  magis 
accedence  ad  pcrpendicularem  E  H,  Qv.  g.  qui  cum  eadem  perpendiculari  n- 
cerent,  unus  quidem  Angulum,  25r  gr.  30  min.  alter  vero,  29  gr.  o  min.)  tunc 
ijdem  Radij  emei^entes  magis  adbuc  Divergerent,  conftituerentque  Angulum 
majorem  etiam  aliquando  plus  quam  trium  Graduum.  Et  prasterea  augetur 
vlterius  ifh.intercap^do  Refractorum  Radiorum  ex  eo,  quod  duo  Radii  D  E, 
^E,  concurremes  in  E,  illico  indpiunt  Divaricari>  atque  impingunt  in  duo 
puncta  disjuncu  alterius  fuperficiei>  nen^  in  F  &  in  /.  Quapropter  non 
Tufficit  ab  obeundum  rite  Calculum,  &  Longitudine  Imaginis  impaaae  in 
chartam  fubtrahere  magnitudinem  Foraminis  Feneftrae ;  quandoquidem  etiam 
pofito  Foramine  Indivifibili  E».  adhuc  fierce  aliud  veluti  Foramen  Latum  ia 
alia  fuperficie>  nempe  F/1 
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Qaod  eriam  vocat  Exferimemnm  Oftcisj  mihi  quidem  videtur  quadrare 
cum  vulgaiibus  &  reccptis  Reftaftionum  Regulis.  Nam,  ut  modo  oftendi. 
Radii  Sdares  qui  accedeHtcs  &  Convei^tes  faciunt  Angulum  50  min.  Egre- 
dientes  deinde  etiam  poft  Indivifibik  Foramen,  Divei^unt  in  Angulum  cmo- 
lum  &  trium  Gxaduum.  Quapropcer  non  mining  (1  ifti  Radii,  f igillatim  im* 
pii^entes  in  akerum  PrUma,  perexiguo  item  apertum  Foramine,  inaequaliter 
Infringantur,  cum  fit  in«qualis  illorum  Inclinatio.  Neque  refeit,  qucxi  ifti 
Radii  attoUantur  aut  dcprimantur  per  converfionem  primi  Prifmatis,  manente 
immoto  fecondo  Prifinate,  (quod  tamen  in  omni  cafu  fieri  non  poteft)  vel 
quod  manente  primo  Immobili,  fecundum  moveatur,  ut  fucceflive  Radios 
Cdoratos  toriu$  Imaginis  cxcipiat,  &  per  proprium  Foramen  trarifmittac ;  utr<>- 
libct  enin  modo  neceflc  eft  Radios  ilkw  extremos,  hoc  eft,  Rubrum  &  Vio- 
laceom,  incidere  in  fecundum  Prifina  fub  inxquali  Angulo,  adeoque  corun- 
dum R^radionem  eflfe  in«qualem,  ut  Viokceorum  fit  major. 

Cum  imtur  manifefta  caufi  appareat  Obfong«  ejufinodi  Figuras  Radiorum, 
caulaquc  lUa  ex  ipfi  natura  Refraftionis  oriatur ;  non  vid^tut  necefle  recurrerc 
ad  ;diam  Hypotnefin,  aut  admittere  diverfam  illam  Radiorum  Frangibili- 
tacem. 

Quod  deinde  cxcogittvit  de  Cohribusy  illud  quidem  egregie  confequitur  ex 
pnecedente  Hypothefi;  veruntamen  nonnullas  &  ipfum  patitur  dimcultates- 
Nam  quod  ait,  nullum  Colorem,  fed  potius  Candorem  apparere,  ubi  omnes 
omnium  Colorum  Radi?promifcue  confimduntur,  id  vero  non  videtur  con* 
ibnne  omnibus  Pha^nomenis.  Certe  quae  Variationes  cemuntur  in  permiftio- 
ne  diverforum  corporum,  diverfis  Coloribus  imbutorum,  eaedem  omnino  ol> 
fervantur  in  permiftione  diverforum  Radiorum  diverfis  item  Coloribus  imbu- 
torum :  Atque  optime  ipfe  advertit,  quod  quemadmodum  ex  Flavo  &  Caeru- 
leo  corpore  cxfui^t  Viridis  Color ;  ita  ex  Flavo  &  Carruleo  Radio  Viridis 
item  Color  efficitur.  Quare  fi  omnes  omnium  Colorum  Radii  fimul  confun- 
derenrur, '  ifcceflfe  eflet  in  ifta  Hypothefi,  ut  ille  Color  appareret,  qui  revera  ap- 
'paret  in  permiftione  omnium  Pigmentorum;  Atqiii  fi  ifta,  hoc  eft,  Rubrum 
fimul  &  Flavum  una  cum  Camifeo  &  Purpureo  aliifque  omnibus,  fi  quae  fint, 
conterantur  &  confundantur,  non  jam  Candidus,  fedObfcurus  &  Satur  Color 
exfurger.  Ergo  fimilis  Cofor  appareret  in  Lumine  Ordinario,  quod  conftaret 
€x  acfirecatione  omnium  Colorum.  "        .  ,       .     • 

^n^  nihil  prkio  aTpedhi  magis  Ir^eniofum  magifque  aptutn  videtur.. 
quam  quod  ait  Circa  Experimentum  Acutiflimi  Hookji^  quo'  dub  diverfi 
Liquores,  quorum  alter  Rubeus,  alter  Caerulcus,  uterque  figiUatim  Pelluci- 
dus,  fimul  permlxti,  Opaci  evadunt.  Id  autem  ait  Clariflmuis  Ncwtomu  ex 
eo  oriri,  quod '  unus  Liquor  (bios  Rubeos  narus  fit  tranfmittere,  alter  vero. 
iblos  Flavos ;  undc  permi  fti  nullos  tranfrnittent-  *H6ci  inquam,  videtur  fta- 
tim  valde  oppofitum  ;  nihilominus  tamen  ex  eo  conficeretur,  quod  fimilis  opa- 
citas  fieret  in  permiftione  quorumcunque  Liquorum  qui  eilent  diverfi  Coloris; 
quod  tamen  verum  non  eft. 

!•  Refi^diones  a  diverfa  parte  Prifmatis  quantum  poteft  Inaequales  ftatuit,  Anfwtr^i  hy 
R.  P.  Pardiesj  cum  tamen  ego  mm  in  Experimentis,  tum  in  Calculo  de  Ex-  ^'*  Newton, 
peiimentis iftis inito,  iEquales adhibucrim.    Si  autem  ABC,  Prifinatis  So- jyj^* An.'^urii 
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ftio  ad  A^cem  ejus  Perpcndicularis»  F  L,  &  KG)  Radii  duo  in  x  (me£o  Fo-^ 
]%r.  7^  xaminis)  decuflantes,  &  in  Phfina  illud  Incidentes  ad  G>  &  L ;  fihtque  eorunr 
Refradi  G H,  ScLph  ac denuo  HI,  Scm^t.  £t  cum Refiadiones ad  EatiB 
A  C,  xquales  elTe  Refradionibus  ad  Latus  B  O  quam  praxime  fuppoTderim;. 
fi  A  C>  &  B  C,  flatuantur  xqualia)  (imilis  erit  Radionun  G  H>  &  L  i%  ad 
AB>  bannPrifinacis  Inclination  adeoque  Ang. C L mi r=  Ai^. CHGy &  Ang.. 
CmL=  Ang.CGH^  Qiiare  eciaai  Refradioncs  in  G»  6cm  aequaks erunt^ 
ut  &  in  L)  &  H ;  acqueadco  Ang.  K  G  A  =  Ang.  ism  B>  &  An^,  F  L  A'=  Ang. 
BHI;  &  proinde Refradloium  HI>&«i»)Cadem  csit ad  invicem indinatioac 
eft  Incident ium  Radiorum  F  L»  &  K  G.  Sit  ergo  Angulus  F  at  K> ;  o  min.  aoqua*- 
lis  nempe  Solari  DiametrO)  &  efit  Angulus»  quein  HI>&ffii%  comprdhendunty. 
etiam  ;.o  min.  (i  modo  Radii  F  L»  &  K  G)  aKjualiter  Refnin^biks  flatnamur. 
Atmihi  Experienti  prodiit  Angulus  ilic  circiter  2c  gr^49  nun.,  quern  Radius 
H  I),  extremum  Yiolaceum  Coloiiena>  &  m  ly^Gannleum  exhibens,  conflicuere ; 
ac  proinde  Radios  illos  diverfimode  Re&aneibiles  efle*  five  Refradiones  feeun^ 
dum  Difparem  (iauum  Incidentias  &  Reftadionis  Rationem  peragi  neceflario 
concedendum  eft*. 

Addit  prsterea  R*  P»  quod  non  fufficit  ad  obeufidum  rite  Cdculum^^  ez 
Longitudme  Imaginis  impaSa  in  Chartun  fubtrahere  magnitudinem  Forami? 
QisFeneftrx^  quandoquiaem  etiam  pofito  Foramine  Inaivifibili>.  adhuc  fie- 
ret  sdiud  veluti  Foramen  Latum  in  pofteriori  fiipei£cie  Prifinatis.,  Mihi.u« 
men  videtur^  his  non  obftantibusy  quod  Refraftiones  Radioniob-  in  anterior! 
a^ue  ac  pofteriori  fupeiticie  Prifinatis  decuilantium»  ex  adhibitis  Plrincipiis  doA 
fint  rite  computari.  Sed  fi  res  (ecus  eiTet  latitudo  hiatus  in  pofteriori.  fiiperncie»^ 

auod  ad  inftar  Foraminis  eft>  baud  efticeret  errorem  duorum  nainutorum  (ecuti* 
brum;  &  in  rebus  pradicis  non  opers  pretium  duco  ad  minutias  iftas  attendere^. 
Illi  infuper  Exfermentoi,  quod  Crncii  vocaveramy.  nihil  adverfiitur  R.  Vi 
dum  contendit,  inasquales  Radiorum*.  diverts  Coloribus  i]d>utQrum»  Refiat 
diiones    ex  Inasqualibus  Incidentiis  efieda^  ftjuile.      Nam  Radiis  pro  duo 
admodum  parva^  ab  invicem  diftantia»  &  inunc^a  Foramina^  tranieuntibus^ 
Incidj^ntia  ilfe^prout  et^  Experimentum  inftitui^.omnioo  j£qualesisrane» 
&  tamen  Refraraones  liquido.Ina^ualesb.    Sin  ilje  de  Bxperiraemis  noArb 
dubitet,.  orov  ut  Radiorum  diyerfis  Coloribus  pr3;ditorum  Refiadiooes  ex-  In* 
cidentiis  paribus  menfuret^  &  fentiet  inacquales  efle.    Si  modus  iUC)  quern  ego 
ad  hoc  negotium  adhibui  minus  placeat  (quo  tamen  nullus  pot^ft  eue  Lucu^ 
lentipr,  (facile  eft  alios  e2(cogitare ;  ficut  &  alios  ipfe.haud  paw:a$  cum  fruda 
expertus  (uip, . 

tontra  7itf^/4iw  de  Coforibus  objkitur,  quod  Pulrcres  diverforum  Coferum 
permifti,  non  Candidum  fed  Subohfcurum  &  Fufcum  Colorem  exhibent*  Mi- 
ni vei  o  Albus,  Niger  &  omnes  intermcdii  Eufci^.  qui  ab  Albo  &  Nigro  per-^ 
miftis  coipponi  poaiiRt,.  non  fpecie  Coloris  fed  Quantitate  bucis  taetum  dif^ 
ferrervidentqr*.  £t  cum  in  miftione  Pigmet^orum>.iingulacorpurcuIa.Qon  ni-» 
fi  proprium  Colorem  R^fte<^ant>..adi?oque  maxima  pars  Lucis  incidemis  (up-, 
primatur  &  retineatur;  Lux  Reflexa  Subobfcura  evader,  &  quafi  cumtene*. 
oris  permifta>.  adeo  ut  non  intenfum  Alborem,..  fed  quilem.Nigitdinis  per^ 
jjjiftio  cpnficiti,.  hqc  eft.Fuii:mn>.  exhibeve  d^U^ar.. 

Obiicituc 
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Objidtur  deind^  qjiod  ^  Liquoribus  quibufcunque  div^  Colons  in  codeoi* 
We  coininiftis,  sque  ac  indivetiisvanscontentisi  opacitas  oriri debet;  quod  ta-~ 
neiiyait^verumnonefle*  Sed  non  video  coofequentiam.  Nam  plurimi  Liquores 
agunt  in  fc  invicem&novam  fibi  mumo  partium  contextuiam  lecreto  induaint; 
imdeOpaciyDiaphani)  veIvariisColoribus»  exCobribuspermiftorum  nuilomo- 
do  oriundis,  prxditi  evadere  pofTunt.    Ec  hac  de  caufz  Experimenta  hujubnodi^ 
oiinus  apca  iemper  exiftiimvi»  i  quibus  condufiones  deduci  poffint.  Subnoto  ta- 
inen>  quod  ad  noc  Experimentum  requiruntur  Liquores  faturis  &  intenHs  Co- 
toribus  prsditi)  qui  per  paucos  nifi  proprii  Coloris  Radios  ttaofinittant ;  quales 
raro  occurruntr  ut  videbitur  illuminando  Liquores  cum  diverfis  Coloribus  Prif^ 
matis  in  Obfcunrto  Cubiculo.    Nam  puci  reperientun  qui  in  propriis  Colori- 
biu  latis  Dkphani  appareant)  inoue  a]ienis  OjKici.    Convenic  prasterea^  ut  ad* 
hibfd  Cdores  (int  inter  (e  opponti>  qu^  exiftimo  fore  Kubrum  &  Casrule*> 
um^  veT  Flavum  &  Viobceum>  vel  etiam  Viridem  &  Purpureum  ilium  qui 
Coccineo  affinis  eft.    £t  ex  hujufinodi  Liauoribus  nonnulli  (quorum  partes* 
tingentes  non  coi^rediuntur)  fbrtafle  permiui  evadunt  Opaciores.  Seddeeven- 
tu  nihil  fum  (bQiatus>  tum  quodlucufentius  eft  Experimentum  in  Liquoribus 
feorfim  exift?emibus>  tum  quod  Experimentum  illud  (ficut  &  Iridis,  Tindhiras 
Nephritica?)  &  ^orum  Corporum  naturalium  Pha?nomena)  non  ad.Proban- 
dam  fed  ad'  iMuftrandam  tantum  Dodrinam  propofui- 

Quod  R.  P.  Theariam  noftram  Hjpothefat  vocat»  amice  habeoy  (iquidem  ip- 
fi  nondum  conftet.     Sed  alio  tamen  confilio  propofueram,  &  nihil  aliud  - 
continere  videtur  quam  proprietates  quafdam  Lucis,  quas  jam  inventas  proba- 
te haud  difficile  exiftimo,  &  quas  fi  non  veras  effe  cognoveram>  pro  futuli  & 
inam  Q)eculatione  maUem  repudiare»  quam  pra  mea-  Hjpotheji  ^^nokrere. 

jw  Ixi  ei  HipBtheJiy  quam  fufe  exj)licat  nofter  GrimaUusj  in  qua  fupponitur  StmifurHnf 
Lumen  die  ^ubftiitia  quaedam  rapidiflime  mota,  poflet  fieri  aliqua  difFufio  K^^'t'pli'rdics 
Luminis  poft  tranfitum  Foraminis,  &  decuflationem  Radiorum  ;  Item  in  ea  N.  8^.  p.  5011^ 
Hypathejij  qua  Lumen  ponitur  progredi  per  certas  quafdam  Materiae:  Subtilis  I"^^-^^*^  '^7^' 
UnduhtioneS)  ut  explicat  Subtiliflimus  Hookiusy  poffunr  explicari  Cblbres  pecr 
certam  quandam  diffi/wnem  anptc  Exfo^^anem  VnauhawnHmy  qtu  fiat  ad  Utter  a  . 
RaMorum  ubra  Fcramm^  ipfi  Cantagio  ipfique  matcriaxomifmatione..    Certe  ego-- 
talem  adhibeo  Hjfmhejm  in  DiflTertatione  de  Mom  Vndtdatknis,  quaj  tdScxta  . 
Pan  meormm  Mechamcorftm;  ut  ponam,  Colores'  iftos  apparentes  fieri  ex  fola 
ilia  Communicatione  Motionis,  quae  ^  Unduktionibus  airefte  procedentibus 
ad  latera  effundatur:  Ut  fi  Radii  intrantes .  per  Foramen  4,  progrediantur,    K*.  74S1: 
iFerfus^s  Undulationes  quidem  dhrefte  terminarr  debcrent  (habendo  rationein. 
ad motum  Re(5tum 8c Natundem)  ad  Uneam redam  ah;  nihilominus  tamen^, 
propter  continuitatem  materiae*  fit  aliqua  communicatio  commotionis  verfus 
I;atera^<?>  ubi-tremula  quxdam  &  crifpans^ fuccuflio  cxcitatur:  Atcju«  (i  in. 
ilia  lateral!  aiipatione  confiftere  Colores  fupponatur,  exiftrmo  omnia  Phaeno- 
mena  Colomm  explicari  pofle,  ut  fiifius  in  ea,  quam  dixi,  differtationc  expo-  - 
now    Quibtts-item-pofitis  apparet  etiam,  cur  ultra  quam  ferat  Radiorum  igfo-r 
rum  Dlvaricatio,  expandi  Colorum  Latituditiem  nccefle  fit. 

Circa  E^fcrimsttMrnCimmy  nequaquam  dubito,  quo  minus  in  fuo  Experi-*- 
aBBeftioealOTt.fitum*ai&ibuerit,,.in  quo  xqualis  Inclinatio  fiuritJRadiorum  iuci-- 

{cba:ium^^ 
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dentium>  quandoquidem  id  iu  k  k  prsftitum  exprefle  affirmat.  Verum  id 
nonego  poteram  conjicere  ex  iis  qu£  fuperius  Legeram;  ubi  ponuntur  duo 
cxigua  &  maxime  diftantia  Foramina,  &  unum  Prifiiu  prope  primum  Foramen 
quod  eft  in  Feneftra ;  per  quod  Prifma  Radii  Colorati  erumpentes»  Incidunt 
in  alterum  diftans  Foramen :  Addebatur  autem,  quod  ad  hoc,  ut  omnes  iHi 
Radii  fuccelEve  Inciderent  in  Secundom  illud  Foramen>  convertebatur  Primum 
Prifina  fupra  Axem :  Atqui  hoc  modo  necefle  eft  mutari  Inclinationem  Ra- 
'  diorum>  qui  Incidunt  in  fecundum  Foramen  :  Atque  indicavi  ^o,  quod 
perinde  fele  res  haberet,  five  mancnce  Primo  Priiimte  Immobili,  Secimdum 
Foramen  atcoUeretur  auc  deprimeretur^  ut  poflit  fucceflive  Radios  omnes  de- 
p'l&x  Imaginis  Solaris  excipere ;  five  manente  ifto  Secundo  Foramine  Immo* 
bili,  Primum  Prifma  converteretur,  ut  ita  eadem  Imago  fitum  mutaret,  atque 
in  Foramen  impingere  Secundum  omnes  fucceflive  partes  poflet.  Sed  sjias 
fine  dubio  adhibuit  cautiones  Solertiffimus  Nnvtonns* 

Qiiae  circa  Colores  objeceram,  optime  foluta  exiftimo.  Qjjod  autem  Tht9» 
ruan  iftam,  appellarim  Hjfothcfah  id  certe  ego  nullo  adhibito  confilio  feci ; 
atque  nomen  ufurpavi  quod  primum  occurrir:  qu2|propter  velim  ut  ne  per 
cOntemptum  adhibitam  vocem  ejufmodi  exiftimet* 

'AnfxvirBd  by  Mk     4*  ^^^  R'  P'  ^"^  ^^^}  variaDiverforum  Radiorum  Refrangibilitate,  poffi- 
Ncwton.  Uid.   bik  fit  explicate  Longitudinem  Colorum ;  puta  ex  Hypothefi  P.  Grhmldiy  per 
fulVAn  1^72  ^iffufionem  Luminis,quod  fupponitur  efle  fubftantia  quaedam  rapidiflime mo- 
ra,  vel  ex  Hypothefi //(?<?i^i  no ftri,  per  difFufionemvel  expanfioncm  Undukn 
^  tionum,  quas  ftatuit  in  xtnere  k  Lucidis  corporibus  exciratus  quaquaverfum 
propagari,  Addo  quod  ex  Hypothefi  Cartejiam  poteft  etiam  effingi  confimiUs 
diflfuuo  ccnatus  vel  prefllonis  Globulorum,  perinde  ut  in  explicatione  Caudae 
Cometae  fupponitur.  Et  eadem  DIfFufio  vel  Expanfio  juxta  aliam  quamvis  Hy- 
pothefin,  in  cjua  Lumen  ftatuitur  efle  Vis,  Adio,  Qualitas,  vel  Subftantia  qua&- 
libet  a  Luminofis  corporibus  undique  emifla,  efEngi  poteft* 

Ut  his  refpondeam,  animadvertendum  eft,  quod  Dodrina  illa>  quam  de 
Refradlione  &  Coloribus  explicui,  in  quibufdam  Lucis  proprietatibus  iblummo- 
do  conftitit,  negledis  Hypothefibus  per  quas  proprietates  iUae  explicari  de- 
bent.  Qiiamobrem  ab  Hypothefium  contemplatione,  tanquam  improprio  Ar- 
gumentandi  loco,  hie  abftinendum  efle  cenfui,  &  Vim  Objedionis  abfti:ahei>* 
3am,  ut  pleniorem  &  magis  generalera  refponfionem  accipiat. 

Itaque  per  Lumen  intelligo  qucdlibct  Ens  vel  Entis  poteftatem  (five  fit 
Subftantia,  five  quaevis  ejus  Vis,  Adio,  vel  Qualitas)  quod  \  corpore  luddo 
refta  pergens  aptum  fit  ad  excitandam  Vifionem;  &  per  Radios  Luminis  iii- 
telligo  minimas  vel  quafiibet  indefinite  parvas  ejus  partes  quae  ab  invicem  noa 
dependent,  quales  funt  illi  omnes  Radii,  quos  Lucentia  corpora  vel  fimul  vel 
fucccffive  fecimdum  Reftas  Lineas  emittunt.  Nam  iU;£  turn  coUateraks 
tiim  TuGceffivae  partes  Luminis  fiint  independentes ;  fiquidem  unae  ablque^ 
aliis  intercipi  poflint,  &  in  quaflibet  plagas  feorfim  Refledi  vel  Refringr.  Et 
hoc  praecognito,  Objedionis  Vis  omnis  in  eo  fita  erit  j  quod  Colores  per  ali- 
quam  Luminis  ultra  Foramen  difRifionem*  quas  non  oritur  ab  insquali  di- 
yerforum  Radiorum  (feu  Luminis  independentium  partium  Refrangibilitate, 
in  Longum  diduci  poflint. 

Quod 
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Quod  autcm  non  aliunde  Oblongcntur  fuperius  monftravi  :  &  ut  omnia 
fiimrae  confirmarem,  adjeci  Exvervnentttm  illud  quod  jam  nomine  Crucis  paf- 
fim  infignitur :  de  cujus  conaitionibus  cum  R.  P.  dubitaverit,  placuit  jam 
defignarc  Schemata.    Sit  B  C  Anterior  Tabula,  cui  Prifma  A,  immediate  prae- 
figitur,  fitque  D  E  Altera  Tabula,  quad  1 2  pedibus  abinde  diftans,  cui  fufn 
figitur  alterum  PriCna  F.     Tabulae  autem  ad  a:  &  jr,  ita  perforenrur,  ut  ali- 
quantulum  Lucis  ab  anteriori  Prifinatc  Refractae  trajici  poffit  per  utrumque 
Foramen  ad  Secundum  PriCna,  inque  eo  denuo  Reftingi.    Jam  Prifma  ante- 
rius  circa  Axem  reciproco  motu  convertatur,  &  Colores  in  Tabulam  Pofteri- 
orem  D  E  procidentes,  per  vices  attollentur  ac  deprimentur,  coque  paao  ali-  • 
us  atque  alius  Color  fucceflive  pro  arbitrio  trajici  poteft  per  Foramen  tjus  n 
ad  Pofterius  Prifina,  dum  ca^tcri  Colores  in  Tabulam  impingunt :  Et  videbis> , 
Radios  diverfis  Coloribus  praeditos  diver(am  pati  Refractionem  in  illo  pofte- 
riori  PSrifmate,  ex  eo  quod  ad  divert  loca  parietis  vel  cujufvis  obftaculi  G  H> . 
pedibus  aliquot  ulterius  remoti,  allabentur ;  puta  Violacei  Radii  ad  H,  Rubri 
ad  G>  &  Intermedii  ad  loca  intermedia :  &  tamen  propter  determinatam  Po-  -^ 
fitionem  foraminum  necefle  eft  ut  Similis  fit  Incidentia  Radiorum  cujufque  Co-  - 
k)ris  per  utrumque  trajecti.  Atque  ita  ex  menfiira  conftat  Radios,  diverfis  Co-  « 
toribus  afFectos,  habere  diverias  L^es  Reiractionum. . 

Sed  fufpicor  unde  adductus  fit  R.  P.  in  dubitationem ;  nempe  videtur  col-  • 
locaflfe  Primum  Prifma  A,  poft  Tabulam  B  C,  atque  ita  convertendo  circa  . 
Axem,  verifimile  eft  Inclinationem  Radiorum  qui  interjacent  Foramina  prop- 
ter Intermediam  Refractionem  fuiffe  mutatam^    At,  ex  defcriptione  prius  ex- 
pofita,  debuit  Tabula  ilia  coUocari  poft  Prifina,  ut  Radii  inter  Foramina  in  . 
directum  jacerent,  quemadmodum,  ex  verbis,  Itookjwo  Boards  wtd  placed  one 
tfthem  clofi  behind  the  Prifm  at  the  Wtndmvy  conftare  poteft.    Et  ufus  Expe- 
rimenti  idem  innuit. 

Ex  abundanti  placet  obfcrvare,  quod  in  hoc  Experimento  Colorata  Lux  ob  • 
Refraaionem  Secundi  Prifmatis  longe  minus  difmnditur  ac  divaricat,  quam 
cum  Alba  exiftit,  adeo  ut  Imago  ad  G,  vel  H,  fit  penc  Circularis ;  pr«fertim 
fi  Priftnata  ftatuantur  parallela,  &  in  contrario  fitu  Angulorum,   prout  in 
Schemate  defignantur.     Quinetiam,  fi  praeterea  diameter  foraminis jf,  adaequet 
Latitudinem  Colorum,  nulla  erit  ejufdem  Coloratae  lucis  in  Longum  diffiifio;  . 
fed  Imago,  quae  a  quopiam  Colore  ad  G,  vel  H,  effingitur,  (pofitis  Circula- 
ribus  focaminibus,  &  Refraftione  pofterioris  Prifmatis  non  majori  quam  prio- 
ns, Radiifque  ad  obftaculum  quam  proxime  perpendicularibus)  erit  plane  Cii— 
cularis.  Id  quod  arguit  diffufionem,  de  qua  fupra  ^imus,  non  ex  contagione 
vel  continuitate  materiae  undulantis  aut  celerrime  motae  vel  fimilibus  caufis 
ortam  efle,  fed  ex  certa  Refradionum  cujulque  Generis  Radiorum  L^»  Cur 
autem  Imago  ilia  in  uno  cafu  fit  Circularis,  &  in  aliis  nonnihil  Oblongata,  > 
&quomocfo  diffiifio  lucis  in  Longitudinem  in  quolibet  cafu  pro  arbitrio  mi-  ^ 
xiui  poffit,  a  Geometris  determinandum,  &  cum  experientia  conferendum,  re-  -^ 

linquo. 

Poftquam  proprietates  Lucis  his  &  fimilibus  Experimentis  (atis  exploratje  j 
fiierint,  fpeftando Radios tanquam ejus  five  coUaterales  five  fucceflivas  partes,.. 
dc  quibus  experti  fumus  per  independentiam  quod  fint  ab  invicem  diftindaB ; 

Hypothefesi. 
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"Hypothefes  exinde  dijudicands  funt,  &  quas  non  poCTuAt  cbncilian  rqiciendc. 
Sea  leviffimi  negotij  eft  accommodare  Hypothdes  ad  banc  Dodrinam.  Nam 
ii  quis  Hypothefin  Carteilanam  defcndere  velit^  dicendum  eft^  Gbbuks  die 
ineouales ;  vel  prefliones  Globidorum  eflfe  abas  aliis  fortiores>  &  inde  diverfi« 
JTiode  RefrangiDileS)  &  aptas  ad  excitandam  fenfationem  diveribrum  Colorum. 
Et  (ic  juxta  HypotheHn  CI.  Hookn  dicendum  eft)  Undulationes  iEtheris 
eflfe  alias  majores  five  craflfiores  aliis.  Atque  ita  in  csceris.  Haec  enim  vide* 
tur  efTe  fumme.  neceflaria  Lex  &.  Condirio  HypotheHum,  in  quibus  naturalia 
corporaponunturconftare  ex  quMplurimis  coqpuTculis  acervatim  contextis»  uc 
ii  diverhs  Lucentitim  coipufculis,  velejufdemcorpufculidiverHs  partibus  (prout 
^!Motu>  Figura,  Mole,  aut  aliis  Qualitatibus  di^erunt)  ins^uales  premones» 
motiones  auc  mora  corpufcula  per  iEtheca  quaquaverfum  trajtciantun  ex  qui- 
bus confufe  miftis>  Lux  cpnftitui  fupponetur.  £c  nihil  durius  eHe  poteft  in 
iftis  Hypo^hefibus  qnam  contraria  fuppoHtio. 

E7t:Apertura  irve  Dilatatione  Lucis  in  pofteriori  itcie  Prifinatis^  quam 

R.  P.  dixit  efTe  veluti  Foramen)  fufficit,  quod  error  non  emer^  fenfibiHsj  (i 

modo  aliquis  emei^eret.    Quod  fi  Calculus  juxta  obfervationes  prscife  inea- 

tur,  error  erit  nullus.    Nam  diametro  ibraminis  \  Lonsitudine  Imaginis  Tub- 

duda,  rcftabit  Longitudo  quam  Imago  baberety  (i  mooo  foramen  ante  Prifina 

efTet  indivifibik)  ioque  non  obftante  prxfata  Luds  dilatatione  in  pofteriori 

facie  Prifinaf is .;  ut  facile  oftfndituh    Deinde  ex  data  ilia  Longituoine  Ima- 

.  gmis»  ac  difl^ntia  a  ibran^itie  indivifibili,  ut  &  pofitione  &  torma  Pnfma- 

tis^^&adid.inclinationelncidentium  Radiorum,  ac  angulo*  quem  Refra&i 

Radii  ad  medium  imaginis  tendentes*  cum  ^  centro  Solis  incidentibus  confti- 

tuunn  csrtera  omnia  determinantur.    Ht  quae  determinant  Refradiones  &  Po- 

fitiones  Radiorton) '  fufHciuht  ad  Calculum  iftarum  Refradionum  rite  ineun* 

^um.    Sed  res.  non  tanti  efTe  videtur  ut  moram  inferat. 

Quod  R.  R  Dodrimm  noftram  Hypothefin  vocaverit,  non  aliunde  fidum 

cfle  credo,  quani  quod  vocabulum  uuirpavit  quod  primum  occurriti  fiqui- 

dcm  mos  obtihuit  ut  quicquid  exponitur  in  Philofophia  dicatur  Hypothefis. 

Et  ego  lane  non  alio  Confilio  vocabulum  iftud  reprenendi,  quam  ut  ae  inva* 

lefceret  appellatio  quae  rede  Philofophahtibus  praejudicio  die  poflet. 

To  th9  SmtufM^       5.  Omnino  mini  fatisftcit  noviflima  re([X)nfio)  a  D.  Newtom  ad  meas  In- 

•  Gaft  "parde^  ftantiss  data.     Noviffimus  Scrupulus,*qui  mihi  haerebat  circa  Exferimcntum 

N.  81.  ^  ^018.'  Crmis^  penitus  fuit  exemptus,     Atque  nunc  plane  ex  Figura  ipfius  imelligo, 

July.  An.  U71-  qucxl  non  intdlexerain  ante.     Experimentum  peradum  cum  fucrit  ifto  modo* 

nil  habeo  quod  in  CO  ddlderem  amplius. 

Som$  c»i,fiUri^      V.  The  Confiderarion  on  my  Theories  confift  in  afcribing  an  Hypothefis 


p,^oS6.  u  expiicauea  Dv  rnac  Hypothefis .;  and  in  Denying  Tome  things,  the  truth  of 

Nov.  An.  1^72.  whicn  would  have  appeared  by  an  Experimental  Examination. 

Of  thefepaiticulars  I  ftiall  difcourie  in  order.  And  Jirji  of  the  Hypothe- 
fis,. which  IS  afcribed  to  me  in  thefe  Words :  Bnt  £rant  thisfirflStfppoJkiony  that 
U^h/  is-aSodp  and  (hat  as  manj  G  lours  vr  De^ees  as  there  maj  he^  fi  manj  Bodies 

there 
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there  m^  Be;  all  which  cmnfmndied  tegether  Ti^wld  make  White^  ice*    Th^,  it 
feems,  is  taken  for  my  Hypochefis.    'Tis  mic,  that  from  my  Theory  I  aqgae 
ttMS  Corporiecy  of  Li^ht ;  out  I  do  it. without  aiiy  ablohite  Poiitivenefs,  as 
the  Word  ferhfs  intimates ;  and  make  it  at  moft  but  a  very  plauHble  Confe- 
quence  of  the  Dodrine>  and  not  a  fundamental  Suppodtion,  nor  (o  much  as 
any  part  of  it ;  which  was  wholly  comprehended  in  unt  precedent  Propofitions. 
And  I  fomewhat  wonder^  how  the  Oojedor  could  imagine^  tbat>  wtien  I  had 
^ffertcd  xkitTheery  with  the  greateft  R^ur^  I  fhoukl  be  fo  fo'rgetfiil  as  after- 
wards to  alTert  the  fundamental  SuppofSion  idelf  with  no  more  than  a  per-- 
bafs.    Had  I  intended  any  fuch  Hypothefis^  I  fliould  fomewhere  have  ex- 
pkined  it :  But  i  knew,  that  the  Properties,  which  I  declared  of  Lighr, 
were  in  fbme  meafure  capable  of  being  explicated,  not  only  by  that,  but  by 
many  other  mechanical  Hypothefes^.anci  therefore  I  chofe  to  decline  them 
all,  and  to  foeak  of  Light  m  general  Terms,  confidering  it  abflpdly,  as  fome- 
thing  or  other  propagated  every  way  in  fhtMght  Lines  ftom  luminous  Bodies, 
without  determining  what  that  thing  is  r  whether  a  confufed  Mixture  of  dif- 
form  Powers,  or  Beings  whatfbcver.    And  for  the  fime  Keafbn  I  chofe  to 
fpeak  of  Colours  according  to  the  Infbrmatioil  of.  oiir-Senfes,  as  if  they  were 
Qualities  of  Light  without  Us.    Whereas  by  that  Hypothefis,  I  muft  have 

•  confider'd  them  rather  as  Modes  of  Senfatibnj  excitdd  m  the  Mind  by  vari- 
ous Motions^  Figures,  or  Sizes  ^'theCorpufcIes^of  Light,  makii^ various 
mechanical  Impreffions  oh  the  Organ^of  Senfc ;  as  I  exprefe'd  it  in  diat 
Place,  where  Lfpake  of  the  Corporiety  of  Light; 

But  fuppofing  I  had  propounded  that  Hypotnefis,  I  underftand  not  why 
the  Objeftor  Ihould  fo  much  endeavour  to  oppofe  it :  For  certainly  it  has  a 
much  greater  AflSnity  with  his  own  Hypothefis,  than  he  feems  to  be  aware 
of ;  the  Vibrations  of  the  iEther  being  as  ufefol  and  necefl&ry  in  this,  as  in 
his ;  for  afluming  the  Rays  of  Light  to  be  finaU  Bodies,  emitted  every  way 
fk)m  fliining  Subflances,  thofe,  when  they  impinge  on  any  refrading  or  re- 
flcfting  Superficies,  muft  as  neceflarily  excite  Vibrations. in  the  iEther,  as 

^    Stones  do  in  Water  when  thrown'  into  it.    And  fuppofing  thefe  Vibi;^tions  to 
be  of  feveral  i)epths  or  Thicknefles,  accordingly  as  they  are  excited  by  the 
laid  corpufcutft-  Rays  of  various  Sizes  and  Velocities ;  ot  what  Ufr  thej^  will 
be  for  expUcating  the  Manner  of  Reflexion  or  Refradion,  thePrqduftion  of 
Heat  by  the  Sun-Beams,  the  Emiffion  of  Light  ktm  Burning,  Putrifying, 
or  other  Subftances,  whofe  Parts  are  vehcmentty  agitated,  the  Phaenomena  of 
thin  tranfparent  Plates  and  Bubbles,  and  of  all  natural  Bodies,-  the  Manner  of 
Viiion,  and  the  Difference  of  Coloiu^,  as  alfo  their  Harmonv  and  Difcord ; 
I  Ihall  leave  to  their  Confideration,  who  may  think  it  worth  tneir  Endeavour, 
to  apply  this  Hypothefis  to  the  Solution  of^Ph«nomena.  .  ^  . 

In  the  fecond  Place,  I  told  you,  That  the  Objeftor's  HypothefTs,  as  to  the 
fundamental  Part  of  it,  is  not  againft  me.  That  fundament^  Suppofition  is ; 
That  the  Parts  of  Bodies j  when  brisklj  agitatedj  do  excite  Vibratums  m  the  e/£- 
ther,  which  are  fropagated  even  wof  from  thofe  Bodies  in  fire^ht  Lines^  and 
coHJe  a  Senfation.  of  L^ht  bj  beating  and  da/bin^  againft  the  Bottom  of  the  Eje^ 
VoL  L  U     •  fomethmg 
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fimething  ifier  the  mmmer^  thM  VUnratumsm  the  Air  cmfe  aSenfkm  oj 
bj  beating ^^amfi  the  Orgmu  ef  Hearbig.     Nowi  the  moft  fite  and  natunl 
Applicaaoa  of  this  Hypothdis)  to  the  Solution  of  Phsnomena^  I  take  to  be 
this :  That  the  agitatea  Parts  of  BodieS)  according  to  their  ieveral  Sizes,  Fi- 
gures and  Moti(Mi$>  do  excite  Vibrations  in  the  iEther  of  various  Depths,  oc 
Signeiles,  which  being  pramifcuoufly  prop^ted  through  that  Medium  to 
our  Eyes,  efileft  in  us  a  5en(ation  of  Light  of  a  white  Colour;  but  if  by  any 
means  thofe  of  unequal  BigneiTes  be  ieparated  fiom  one  another,  the  lai^eft 
beget  a  Sedation  of  a  red  Colour ;  the  leaft  or  ihorteft,  of  a  deep  Violet ;  and 
.the  intermediate  ones,  of  intermediate  Coloun  i  much  after  the  n:ianner  that 
JBodies,  accordii^  to  their  ieveral  Sizes,  Shapes  and  Motions,  excite  Vibrati- 
ons in  the  Air  of  various  Bicneflfes,  which,  according  to  thofe  BignefTes,  make 
feveral  Tones  in  Sound :  Tnat  the  lar^ft  Vibrations  are  beft  able  to  overcome 
the  Refiftance  of  a  refta&ing  Superhcjles,  and  fb  break  through  it  with  leaft 
Reftadion ;  whence  the  Vibrations  of  feveral  BignefTes,  that  is,  the  Rays  of 
feveral  Colours,  which  are  blended  tether  in  Light,  muft  be  parted  ftom 
one  another  by  Refraftion,  and  fb  caufe  the  Phasnomena  of  Prifms,  and  other 
reftading  Subiiances :  And  that  it  depends  upon  the  Thicknefs  of  a  thin  tran- 
fparent  Plate  or  Bubble,  whether  a  Vibration  (hall  be  refleded  at  its  further 
Superficies,  or  traniimtted ;  fb  that,  according  to  the  Number  of  Vibrations 
intercedingthe  two  Superficies,  they  may  be  refle&ed  or  tranfmitted  for  many 
fiicccflive  Thicknefles.  And  fince  the  Vibrations  which  make  Blue  and  Vio- 
let, are  fuppofed  fhorter  than  thofe  which  make  Red  and  Yellow,  they  muft 
be  refiteftea  at  a  lefs  Thickncfs  of  the  Plate  :  Which  is  fufEcient  to  explicate 
all  the  ordinary  Phenomena  of  thofe  Plates  or  Bubbles,  and  alfb  of  all  natural 
Bodies,  whofe  Parts  are  like  fo  many  Fragments  of  fuch  Plates. 
,  -  Thefe  feem  to  be  the  moft  plain,  genmne,  and  neceflary  Conditions  of  this 
Hypothefis.    And  they  ^mt  fb  juftly  with  my  Theory,  that  if  the  Animad- 
wmQT  think  fit  to  apply  them,  he  need  not,  on  that  Account,  apprehend  a  Di- 
vorce from  it.  But  yet  how  he  will  defend  it  from  other  DifBculties,  I  know 
not ;  for  to  me  the  fundamental  Suppofition  itfelf  feems  impoffible,  namely> 
that  the  Waves  or  Vibrations  of  any  Fluid,  can,  like  the  Rays  of  Light,  oe 
propagated  in  fbeight  Lines,  without  a  continual  and  very  extravagant  fpread- 
ing  and  bending  eveiy  way  into  the  quiefcent  Medium,  where  they  are  ter- 
minated by  it.    I  miitake,  if  there  be  not  both  Experiment  and  Demonftra-^ 
tion  to  the  contrary.    And  as  to  the  other  two  or  three  Hypothefcs,  which 
he  mentions,  I  had  rather  believe  them  fubjeft  to  the  like  DifEculties,  than 
fufped  the  Animadverfbr  fhould  feled  the  worft  for  his  own. 

What  I  have  foid  of  this,  may  be  eafily  applied  to  all  other  mechanical 
Hypothefes,  in  which  Li^ht  is  fuppofed  to  be  caufed  by  any  Preffion  or  Mo- 
rion whatfbever,  excited  m  the  iEther  by  the  agitated  Parts  of  luminous. 
Bodies ;  for  it  feems  in^ifible  that  any  of  thofe  Motions  or  PrefTions  can 
be  propagated  in  fireight  Lines,  without  the  like  fpreading  every  way  in^ 
the  ihadowed  Medium  on  which  they  border.  But  yet,  if  any  Man  can- 
think  it.poifible,  he  muft  at  leaft  aHow,  that  thofe  Motions,  or  Endeavours  to 
Motion,  caufed  in  the  i£ther  by  the  £bveral  Parts  of  any  ludd  Body,  that  dif- 
fer 
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Sst  in  Siz^  FigurC)  and  Agitation,  muft  neceflarily  be  unequal ;  Whicli  is 
enouj^  to  denominate  IJght  an  A^^iegratt  of  22;^^  accoixling  to  any 
of  tlx^  Hypotheies.  And  if  thde  onginal  Inequalities  may  fuffice  to  difit- 
reoce  the  Rays  in  Cobur  and  Kefiangibilityy  I  fee  no  r^nt  why  they» 
that  adhere  to  any  of  thofe  HypothdeS)  fhould  feek  for  other  Cauies  of  thefe 
EfiFedS)  unlefi  (to  ufe  the  Obje&or's  Aigument)  tlxy  will  nmk^  Entities 
withom  NeeeJIkj. 

The  tlurd  lYmg  to  be  confider'd  is>  the  Condition  of  the  Animadveribr's 
ConcdOSonsy  which  is.  That  I  would  explicate  my  Theories  by  his  Hypo- 
thefis :  And  jf  I  could  comply  with  him  in  that  Point,  there  would  be  litde 
or  no  Differehce  between  us :  For  he  grants,  Thar»  without  any  reiped  to 
a  diderent  Incidence  of  Ravs,  there  are  different  Kefiadions ;  but  he  would 
have  it  explicated,  not  by  tne  difltrent  Refiangihility  of  fevetal  Rays,  but  by 
the  fplitting  and  rarefying  iEthereal  PuUb.  He  grants  my  third,  fourth,  and 
fixth  Propoficions ;  the  Senfe  of  which  is.  That  uncompounded  Coburs  are 
unchangeable,  and  that  compounded  Ones  are  changeable  only  by  relblving 
them  into  the  Colours,  of  which  they  are  compounded ;  and  that  all  the 
Ch^^es,  which  can  be  wrought  in  Colours,  are  eflfeded  only  by  varioufly 
mixing  cm-  parting  them:  But  ne  grants  them  on  Condition,  mat  I  will  ex<* 
plicate  Colours  by  the  two  Sides  of  a  fplit  Pulfe,  and  fb  make  but  two  Spe» 
cies  of  them,  accounting  aU  other  Colours  in  the  World  to  be  but  various  , 
D»nees  and  Dilurings  of  thofe  two.  And  he  further  grants,  that  White- 
ne(s  is  produced  by  the  Convention  of  all  Colours ;  but  then  I  mufl  allow 
it  to  be  not  only  by  Mixture  of  thofe  Colours,  but  by  a  farther  Uniting  of 
the  Parts  of  the  Ray  fiippofed  to  be  formerly  fplit. 

If  I  would  proceed  to  examine  thefe  his  ExpGcations,  I  think  it  would  be 
no  difficult  Matter  to  (hew,  that  they  are  not  only  infufficienr,  but  in  fome 
refpeds  to  me  (at  kafl)  unintelligible :  For  though  it  be  eafy  to  conceive, 
how  Motion  may  be  dilated,  and  ipread,  or  how  parallel  Motions  may  be>- 
come  diverging ;  yet  I  underflood  not,  by  what  Artifice  any  linear  Motion 
can  by  a  reading  Superficies  be  infinitely  dikted  and  rarefied,  fb  as  to  be- 
come ftiperficial :  Or,  if  that  be  fuppofed,  yet  I  underftand  as  little,  why 
it  ihouU  be  fplit  at  (o  finall  an  An^le  only,  and  not  rather  (pread  and  difper- 
fid  through  the  whole  Angle  of  Refradion.    And  further,  though  I  can 
eafily  imagine,  how  unlike  Morions  ma^  crofs  one  another ;  yet  I  cannot 
wdl  conceive,  how  they  fhould  coalefce  into  one  uniform  Motion,  and  then 
part  again*  and  recover  the  former  Unlikenefs  ;  notwithfbnding  that  I  con« 
}ti8tvat  the  Ways,  by  which  the  Animadverfbr  may  endeavour  to  explain  it. 
So  tiiat  the  dutd,  unifomi,  and  undifhirb'd  Pulies  fhoukl  be  fplit  and  di- 
fhirbed  by  Refradion ;    and  yet  the  pblique  and  diflurbed  Pulfes  perfifl 
without  fplitting,  or  further  Difhubance,  by  folbwing  Refradions,  is  (to 
me^   as  unintd%ible,  and  there  is  as  great  a  Difficulty  in  the  Number  of 
Colours;  as  you  will  fee  hereafter. 

But  whatever  be  the  Advantages  or  Difidvantages  of  this  Hypothefis,  I 
hope  I  may  be  excufedfrom  taking  it  up,  fince  I  do  not  think  it  needful  to 
ex^cate  my  Dodrine  by  any  Hypothciis  at  all :  For  if  Light  be  confider^d 
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abftradedly  without  refpeft  to  any  Hypothe(is»  I  can  as  eafily  conceive,  that 
the  (everal  Pam  of  a  ihining  Body  nM^  emit  Rays  of  difEerent  Colours  and 
other  Qualities,  of  all  whidi  Light  is  conftituted  as  that  the  feveral  Parts  of  a 
falie  or  uneven  String,  or  of  imevenly  agitated  Water  in  a  Brook  or  Catarad^ 
or  the  feveral  Pipes  of  an  Organ  infpir*d  aS  at  once,  or  all  the  Variety  of  (bund- 
ing Bodies  in  the  World  together,  fhould  txoduce  Sounds  of  feveral  Tones,  and 
propagate  them  thro'  the  Air  confufedly  mtermix'd.  And  if  there  vsrere  any 
natural  Bodies  that  could  reSed  Sounds  of  one  Tone,  and  ftifle  or  tranfimt 
thofe  of  another ;  then,  as  the  Echo  of  a  confufed  Aggregate  of  all  Tones 
would  be  that  particular  Tone,  which  the  echoing  Body  is  dUpofed  to  refleft ; 
fo,  fince  (even  by  the  Animadverfor's  Conceffions)  there  are  Bodies  apt  to 
refled  Rays  of  one  Colour,  and  ftifle  or  tranfinit  thofe  of  another ;  I  can  as 
eafily  conceive,  that  thofe  Bodies>  when  illuminated  by  a  Mixture  of  aH 
Colours,  muft  appear  of  that  Colour  only  which  they  refleft. 

But  when  the  Objedor  would  infinuate  a  Difficulty  in  thefe  Things,  by 
alluding  to  Sounds  in  the  String  of  a  mufical  Inftrument  before  Percuffion, 
or  in  tne  Air  of  an  Organ-BeUows  before  its  Arrival  at  the  Pipes ;  I  muft 
confefs,  I  underftand  it  as  Utde,  as  if  one  had  fpoken  of  Light  in  a  Piece  of 
Wood  before  it  be  iet  on  Fire,  or  in  the  Oyl  of  a  Lamp  before  it  afcend  up 
the  Match  to  feed  the  Flame, 

You  fee  therefore  how  much  it  is  befides  the  Bufinefs  in  Hand  to  difputc 
about  Hypothefes.  For  which  Reafon  I  ftiall  now,  in  the  laft  Place,  pro- 
ceed to  abftrad  the  Difficulties  in  the  Animadverfor's  Difcourfe,  and  with- 
out ^having  r^ard  to  any  Hvpothefis,  confider  them  in  general  Terms-  And 
they  may  be  reduced  to  thefe  three  Qiieries ; 

!•  Whether  the  Wfequal  RefralHonSj  nuide  withmt  reJpeS  to  anj  ImqtMbj  of 
fycideucey  he  cattfedbjthe  different  Refraugibility  offiverdRans;  or  iy  the 
jflittingy  breaking^  or  difffoting  the  fame  Rm  mo  dkvergmg  Parts? 

^.  Whether  there  be  imre  than  two  Sorts  ofColottrs  ? 

3.  Whether  Whkenefs  be  a  Mixture  of  all  Colours  ? 

The  firfl  of  thefe  Queries  you  may  find  determined  above  by  an  Expe- 
riment :  The  Defign  ^  which  was  to  ftiew,  that  the  Length  of  the  coloured 
Image  proceeded  not  fi-om  any  Unevennefs  in  the  Glafi,  or  any  other  con- 
tingent In-egularity  in  the  Reh-adions.  Amongft  other  Irregularities,  I  know 
not,  what  is  more  obvious  to  fufpeft,  than  a  fortuitous  Dilating  and  Spreading 
of  Light  after  fome  fuch  manner,  as  Des  Cartes  has  defcribed  in  his  ^yEthereal 
RefraaioM  for  explicating  the  Tail  of  a  Comet;  or  as  the  Animadverfor  now 
fuppofes  to  be  effefted  by  the  folitting  and  rarefying  of  his  aethei^al  Pulfes. 
And  to  prevent  the  Sufpicion  ot  any  fuch  Irregularities,  I  told  you,  that  I 
refiaded  the  Light  contraiy  ways,  with  two  Prifins  fucceffivdy,  to  deftroy 
thereby  the  regular  Effefts  erf*  the  firft  Prifin  by  the  fecond,  and  to  difcover 
the  inwubr  'Etk&s  by  augnienting  them  with  iterated  Refiaftions.  Now, 
amongft  other  Irregularities,  if  the  firft  Prifm  had  fpread  and  diifipated  every 
Ilay  wto  an  indefinite  Number  of  diverging  Parts,  the  fecond  fhould  in  like 

manner 
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manner  have  fpread  and  diffipated  every  t)ne  of  thoTe  Parts  into  a  further  in- 
defifiite  Nuiiit>er,  whereby  the  Image  would  have  been  ftill  more  dilated,  con* 
trary  to  the  Event.  And  this  ought  to  have  happen*d,  becaufe  thofe  linear 
divei^ing  Parts  depend  not  on  one  another  for  the  manner  of  dieirKefracftion, 
but  are  every  one  of  them  as  truly  and  compleatly  Rays,  as  the  whole  was  be- . 
fore  its  Incidence  ,•  as  may  appear  by  intercepting  them  feverally. 

The  Rcafonablenefs  of  this  Proceeding,  wiH>  perhaps,  better  appear  by  ac- 
quainting you  with  this  further  Circumfbince.   I  fometim^  placed  the  fecond 
Prifin  in  a  Pofition  tranfverfe  to  the  firft,  on  Defign  to  tiy  mF  it  would  make 
the  long  Image  become  four-lquare,  by  Refradions  crolling  thofe  that  had 
drawn  tnc  round  Image  into  a  lone  one.    For  if,  amongft  other  In^vdaritieSf 
the  Refradbn  of  the  firft  Prifin,  did,  by  Iplitting,  dilate  a  linear  Ray  into  a ' 
fupcrficial ;   the  crofs  Refraftions  of  that  fecond  Prifin  ought,  by  further 
fplitting,  to  dilate  and  draw  that  fuperficial  Ray  into  a  pyramidial  SoUd.   But,  ^ 
upon  Tiyal,  I  found  it  otherwife  ;   the  Image  being  as  r^ularly  oblong  ^  ; 
before,  and  incKned  to  both  the  Prifins  at  an  Angle  of  45  Agrees. 

I  tried  alfo  all  other  Pofitions  of  the  fecond  Prifin,  by  turning  the  Ends 
about  its  middle  Part ;  and  in  no  cafe  could  obferve  any  fuch  Irregularity.    ^ 
The  Image  was  ever  alike  inclined  to  both  Prifins,  its  Breadth  anfwering  to    ^ 
the  Sun's  Diameter,  and  its  Length  bein^  greater  or  lefs,  according  as  the  . 
Refradions  more  or  Ids  agreed  or  contradidea  one  another. 

And  by  thefe  Obfervations,  finoe  the  Breadth  of  the  Image  was  not  ai^-   - 
mented  by  the  crofiRefraftion  of  the  fecond  Prifin,  that  Refra6tion  muft  have 
been  performed  without  any  fplitting  or  dilating  of  the  Ray ;  and  therefore  at 
leaft  the  Light  incident  on  that  Prifin  muft  be  granted  an  Aggr^te  of  Rays 
Vneqfuilti  Refrangibk  in  my  Senfe.    And  fince  me  Image  was  equall)r  inclined  ,. 
to  both  Prifins,  and  confequently  the  Refraftions  aluce  in  both,  it  aigues,  r 
that  they  were  performed  according  to  fome  conftant  Law,   without  any  / 
In^ukrity. 

To  determine  the  ficondOuerj^  The  Animadverfof  refers  to  an  Experi-  - 

ent  made  with  two  Wedge^like  Boxes,  recited  in  the  JMkrografhj  ot  the  , 
Ingenious  Mr.  Hookji  Obfirv.  10.  ^R^*  75-  The  Defign  of  which  was  to  ;^ 
produce  all  Colours  out  of  a  Mixture  of  two.  But  there  is,  I  conceive^,  a  . 
double  Defeft  in  this  Inftance  :  For  it  appears  not,  that  by  this  Experiment  :. 
all  Coteurs  can  be  produced  out  of  two ;  and  if  they  couli  ya  the  In-  -- 
ftrence  would  not  follow. 

That  all  Colours  cannot  by  that  Experiment  be  produced  out  of  two,  will  -. 
appear  by  confidering,  that  the  Tinfture  of  Aloes,which  afibrded  one  of  thofe 
Colours,  was  not  all  over  of  one  uniform  Colour,  but  appeared  Yellow  iieai: 
the  Edge  of  the  Boxi  and  Red  at  other  Places  where  it  was  thicker;  aflEbrding    • 
an  Variety  of  C0I0U15,  fi-om  a  pale  Yellow  to  a  deep  Red  or  Scarlet,  accor*  « 
ding  to  the  various  Thicknels  of  the  Liquor.    And  fo  the  Solution  (^  Cop* 
per,  which  afforded  the  other  Colour,  was  of  various  Blues  and  Indicoes.    . 
So  that  inftead  of  two  Colours,  here  is  a  great  Variety  made  ufe  of  for  the 
Produftion  of  all  others.    Thus,  for  Inftance,  to  produce  all  Sorts  of  Greens,    . 
the  feveral  Degrees  of  Yellow  and  pale  Blue  muft  be  mix'd;  but  to  compound    , 
Purples,  the  Scarlet  and  deep  Blue  arc  to  be  the  Ingredients.  Now  . , 
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Now  if  the  Animadverfor  contend,  that  all  the  Reds  and  Yellows  of  the 
one  Liquor,  or  Blues  and  Indicoes  of  the  other,  are  oidv  various  D^rees  and 
Dilutings  of  the  (ame  Colour,  and  not  divers  Cobur^  tnat  is  a  b^injg  of  the  - 
Qjieftion  :  And  I  fliould  as  foon  grant,  that  the  two  Thirds  or  Sixths  in 
Mufick  are  but  feveral  Degrees  of  uie  £ime  Sound,  and  not  divers  Sounds. 
Certainly  it  is  much  better  to  believe  our  Senfes,  informing  us»  that  Red  and 
Yellow  are  divers  Coburs ;  and  to  make  it  a  philofophiod  Quenr^  Why  the 
fame  Liquor  doth,  according  to  its  various  Thickne^,  appear  of  thoie  divers 
Colours,  than  to  fuppofe  them  to  be  the  fame  Colour,  becaufe  exhibited  by 
the  fame  Liquors  ?  For  if  that  were  a  fufficient  Reafon,  then  Blue  and  Yel- 
low muft  alio  be  the  fame  Cobur,  fince  they  are  both  exhibited  by  the  fame 
Tindure  of  Nephritick  Wood.  But  that  tney  are  divers  Coburs,  you  will 
more  fully  under fland  by  the  Reafon,  which  m  my  Judgment  is  this:  The 
Tinfhire  of  Abes  is  qualified  to'tranimit  mofl  eafily  the  Rays  indued  with 
Red,  mofl  difficultly  the  Rays  indued  with  Violet,  and  with  intermediate 
fD^ees  of  Facility,  the  Rays  indued  with  intennediate  Coloun.  So  that 
where  the  Liquor  is  voy  thin,  it  may  fiiffice,  to  intercept  mofl  of  the  Violet, 
and  yet  tranfmit  mofl  of  the  other  Colours ;  all  which  together  muft  com- 
pound a  middle  Colom*,  that  is,  a  faint  YeUow.  And  where  it  is  fo  much 
thicker,  asalfbtointercq>tmoftof  theBlueandCreen,  the  remaining  Green, 
Yellow  and  Red,  muft  compound  an  Orange.  And  where  the  Thicknefs  is 
lb  great,'  that  fbarce  any  Rays  can  pafs  through  it  befides  thofe  indued  with 
Red,  it  miift  appear  of  that  Colour,  and  that  fb  much  the  deeper,  and  ob- 
fcurer,  by  how-  much  the  Liquor  is  thicker.  And  the  fame  may  be  under- 
flood  of  the  various  D^rees  of  Blue,  exhibited  by  the  Sohition  of  Copper, 
by  reafbn  of  its  Difpofition  to  intercept  Red  moft  eafily,  and  tranfmit  a 
deep  Blue  or  Indico  Colour  moft  freely. 

But  fiippofing  that  all  Coburs  might,  according  to  this  Experiment,  be 
produced  out  or  two  by  Mixture;  yet  it  follows  not,  that  thofe  two  arc  the 
only  oii^nal  Colours ;  and  that  for  a  double  Reafbn  :  Firft,  Becaufe  thoTe 
two  are  not  thenifelves  original  Coburs,  but  compounded  of  others ;  there 
beine  no  Liquor,  nor  any  other  Body  in  Nature,  whofe  Colour  in  Day-light 
is  wnollv  uncompounded.  And  then,  becaufe  though  thofe  two  were  or^ 
naL  ana  all  others  might  be  compounded  of  them,  yet  it  folbws  not  tmt 
they  cannot  be  otherwife  produced.  For  I  faid,  that  they  had  a  double  Ori* 
gin,  the  fame  Colours  to  Senfe  being  in  fbme  Cafes  compounded,  and  in  o- 
uiers  uncompounded ;  and  fufficiendy  declaied  in  my  third  and  famth  Pro- 
f^kioHSy  and  in  the  Conclm/mny  by  what  Properties  the  one  might  be  known 
and  difHnguifh'd  from  the  other.  But  becaufe  I  fiifped,  by  kscne  Circum- 
ftances,  that  the  DifUnftion  might  not  be  rightly  apprehended,  I  fhall  once 
more  declare  it,  and  fiirther  explain  it  by  Examples. 

That  Cobur  is  primary  or  original,  which  cannot  by  any  Art  be  chan- 
ged, and  whofe  Rays  are  alike  retetngible :  And  that  compounded  which  is 
changeable  into  other  Colours,  and  whofe  Rays  are  not  alike  refrangible.  For 
Infhnce,  To  know  whether  the  Colour  of  any  green  Objeft  be  compounded 
or  not,  view  it  through  a  Pnfm,  and  if  it  appear  confufed  and  the  Edges 
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tilled  with  Blue>  YeDov,  or  any  Variety  of  other  Cblouis,  then  is  that 
Green  compounded  of  fuch  Colours  as  at  its  Edges  emet^  out  of  it :  But 
if  it  appear  diftin&>  and  well  defined,  and  entirely  Green  to  the  veiy  Edges, 
without  any  other  Colours  emei]gii^,  it  is  of  an  original  and  uhcompounded 
Green.  In  like  manner,  if  a  rmaSed  Beam  of  Light  being  caft  on  a  white 
Wall  exhibit  a  green  Colour,  to  know  whether  ths^  be  compounded,  refrad 
the  Beam  with  an  interposed  Prifin,  and  if  you  find  any  DiiFormity  in  the 
Kefi^dions,  and  the  Green  be  transformed  into  Bhie,  Yellow,  or  any  Variety 
of  other  Colours,  you  may  conclude  that  it  was  conqx>unded  of  tnoie  that 
cmei^ :  But  if  the  Kefiadions  be  uniform,  and  the  Green  perfifl  widiotit 
any  Chance  of  Colour,  then  is  it  original  and  uncooqKnuided.  And  the 
Reafen  why  I  call  it  £)  is,  becaufe  a  G^een  indued  with  fiich  Properties  can- 
not be  produced  by  any  mixing  of  other  Colours. 

Now  if  two  green  Objeds  may  to  the  naked  Eye  appear  of  the  £ime  Co-  - 
bur,  and  yet  one  of  them  througn  a  Prifin  feem  coniuied  and  vari^ted  with 
other  Colours  at  the  Edges,  and  the  other  difHnd  and  entirely  green ;  or  if 
there  may  be  two  Beams  of  Light,  which  filling  on  a  white  W^l,  do  to  the 
naked  Eye  exhibit  the  fame  green  Colour,  and  yet  one- of  them,  when  tranfl 
mitted  through  a  Prifin,  be  uniformly  and  r^ukrly  refraded,  and  retain  its  ^ 
Colour  unch^ged,  and  the  other  be  irregulariy  refraded,  and  made  to  di- 
varicate into  a  Mulritude  of  other  Colours :  I  fuf^fe  thefe  two  Greens  will  : 
in  both  Cafes  be  granted  of  a  different  Origin  ana  Conflitution.    And  if  by  . 
mixing  Coburs,  a  Green  cannot  be  compounded  with  the  Prc^>enies  of  the 
unchangeable  Green,  I  think  I  may  call  tn^  an  uncompounded  Colour,  efpe-  - 
cially  fmce  its  Rays  are  alike  refi^ngiUe,  and  uniform  m  all  Kefpeds. 

The  &me  Rule  is  to  be  obferved  in  examining,  whether  Red>  Orange, 
Yellow,  Blue,  or  any  other  Colour,  be  compounded  or  not.  And,  by  the 
way,  fince  all  white  Obieds  through  the  Prifm  appear  confufed  and  termi- 
nated with  Coburs,  Whitenefs  muft,  according  to  this  Diflindion,  be  ever  * 
compounded  i  and  that  the  mofl  of  all  Colours,  becaufe  it  is  the  mofl  con** 
iuiea  and  changed  by  Refradions. 

There  now  remains  the  third  Query  to  be  confider'd,  which  is.  Whether  • 
Whitenefs  can  be  an  uniform  Coteur,  or  a  diffimilar  Mixture  of  all  Colours  ?  t 
The  Experiment  which  I  brought  to  decide  it,  the  Animadverfor  thinks  may 
be  otherwife  explained,  and  Co  concludes  nothing.    But  he  might  eafily  have 
fitti^ed  himfelf  oy  trying  what  would  be  the  Refiut  of  a  Mixture  of  all  Colours.  -. 
And  that  very  Experiment  might  have  fiitisfied  him,  if  he  had  oleafed  to  ex-  ^ 
amine  it  by  the  various  Circumflances,    One  Circumfhnce  I  uiere  declared^  , 
of  which  I  fee  no  Notice  cAen ;  and  it  is.  That  if  any  Coteur  at  the  Lens   . 
he  intercepted,  the  Whitenefi  will  be  chaimd  into  oiher  Cofours :   If  all 
the  Colours  but  Red  be  intercepted,  that  Red  alone  in  the  Concourfe  or 
croffing  of  the  Rays,  willjnot  conftitute  Whitenefs,  but  continues  as  much   • 
Red  as  before ;  and  fo  of  the  oAer  Cokmrs.  So  that  the  Bufmefi  is  not  only 
to  fhcw  how  Rays,  which  bdore  the  Concourfe  exhibit  Coburs,  do  in  the 
Concourfe  exhibit  White;  but  to  fhcw,  how,  in  the  fame  Pkce^  where  the  fe-  - 
vcral  S<»tsof  R^ys  apart  exW>it  fevetal  Colours,  aConfufion  of  all  togcdiir 
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make  White.    Fdr  Inftincc»  If  Red  abne  be  (irft  tranfmitted  to  the  Paperar 

the  Place  of  Concourfe,  and  then  the  other  Colours  he  let  faU  on  that  Kea,  the 

Queftion  will  be,  Whether  thev  oonvert  it  into  White  by  mixing  with  it  only, 

as  Blue  falling  on  a  YeUow  Light  is  fuppofed  to  compound  Green  i  Or  whether 

there  be  fbme  fiirther  Change  wrought  in  the  Coburs  by  their  mutual  Ading 

on  one  another,  until,  like  conxxsxy  fmfMetkk^QmJkies^  they  become  aflinu- 

lated  ?  And  he  that  (hall  es^licate  this  hft  Caie  mechamcally,  muft  conquer  a 

doi^le  Impoffibility.    He  muft  firft  (hew,  that  many  unlike  Motions  in  a 

^  Fluid  can  by  chfhing  fo  ad  on  one  another,  and  change  each  other,  as  to  be- 

.  come  one  uniform  Motion ;  and  then,  that  an  uniform  Motion  can  of  itfelf, 

.  without  any  new  unequal  Impreffions,  depart  into  a  great  Variety  of  Motions 

r^larly  unequal.    And  after  this  he  muft  further  cell  me,  why  all  Obje<9s 

appear  not  of  the  fame  Colour ;  that  is,  why  their  Colours  in  the  Air,  where 

tne  Rays  that  convey  them  every  way  are  confufedly  mixt,  do  not  ailimilate 

.  one  another,  and  becoipe  uniform  before  they  arrive  at  the  Speftator's  Eye? 

.  But  if  there  be  yet  any  doubting,  'tis  better  to  put  the  Event  on  further  Cir- 
i  cumftances  of  the  Experiment,  than  to  acquiefce  in  the  Poflibility  of  any  h)T>o- 
thetical  Explications.  As  for  Inftance,  by  trying  what  will  be  the  Apparition 
.  of  thefe  Colours  in  a  very  quick  Confecution  of  one  anether.   And  this  may  be 
eafily  peHbrmed  by  the  rapid  Gyration  of  a  Wheel  with  many  Spokes  or  Coges 
r  in  its  Perimeter,  whofe  Interftices  and  Thickncfles  may  be  equal,  and  of  fucn 
.  a  Largenefi,  that,  if  the  Wheel  be  inteipofed  between  the  Prifm  and  the  white 
Concourfe  of  the  Coburs,  one  half  ot  the  Colours  may  be  intercepted  by  a 
Spoke  or  Cogg,  and  the  other  half  pafs  through  an  Interftice.    Tne  Wnecl 
beinj^  in  this  Pofture,  you  may  firft  turn  it  (lowly  about,  to  fee  all  the  Colours 
.ftllfucceflivdy  on  thewme  Place  of  the  Paper,  held  at  their  aforefaid  Concourfe; 
,  and  if  you  then  accelerate  its  Gyration,  until  the  Confecution  of  thofe  Co- 
lours be  fo  quick,  that  you  cannot  diftingui(h  them  feverally,  the  refalting 
Colour  will  be  a  Whitenefs  paftftly  like  that,  which  an  unrefraAed  Beam  of 
Light  exhibits,  when  in  like  manner  fucceffively  interrupted  by  the  Spokes  or 
Coggs  of  that  circulating  Wheel.     And  that  tnis  Whitenefs  is  produced  by  a 
,.(iicceflive  Intermixture  of  the  Colours,  without  their  being  aflimilated,  or 
reduced  to  any  Uniformity,  is  certainly  beyond  all  doubt,  unlefs  Things  that 
cxift  not  at  the  fame  time  may  notwithfbnding  aft  on  one  another. 

There  are  yet  other  Circumflances,  by  which  the  Truth  might  have  been 
decided ;  as  oy  viewing  the  white  Concourfe  of  the  Colours  through  another 
Prifm  placed  dofe  to  the  Eye,  by  whofe  Refraftion  that  Whitenefs  may  ap- 
pear again  transformed  into  Cofours :  And  then,  to  examine  their  Origin,  if 
an  Afnfhnt  intercept  any  of  the  Colours  at  the  Lens  before  their  Arrival  at  the 
•Whitenefs,  the  feme  Cofcurs  will  vanifh  from  amongft  thofe,  into  which  that 
Whitenc;(s  is  converted  by  the  fecondPrifin.  Now,  if  the  Rays  which  difap- 
pear  be  the  fame  with  thofe  that  are  intercepted,  then  it  muft  be  acknowled- 
ged, that  the  fecond  Prifm  makes  no  new  Coburs  in  any  Rays,  which  were 
not  in  them  before  their  Concourfe  at  the  Paper.  Which  is  a  plain  Indication, 
that  the  Rays  of  feveral  Colours  remain  diftinft  fit)m  one  another  in  the  White- 
nefi,  and  tnat  fiom  their  previous  Difpofitions  are  derived  the  Cofoun,  of  the 
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fecond  Prifm*    Aod»  by  the  way>  what  is  fikl  oT  thdr  Coloars  may  be 
uppHsd  to  their  Kefiangibilim 

The  afbiefiid  Wheel  may  aUb  here  be  made  iile  of;  and,  if  its  Gyration  be 
neither  too  auick  nor  too  flow,  the  Succeflion  of  the  Colours  may  be  dilcem'd 
thro'  the.Priun>  whilft  to  the  naked  Eye  of  a  By-flander  they  exhibit  Whiten^* 

There  is  fomethins  ftill  remaining  to  be  fiud  of  this  Experimenn  Butthis^ 
I  conceive,  is  enough  to  enforce  it,  and  Co  to  decide  theCohtroyerfy.  How- 
ever I  ftiall  now  proceed  to  fliew  fbme  other  Ways  of  producing  Whitenefe 
by  Mixtures,  fince  I  perfuade  my  felf,  that  this  Aflertion  above  the  reft  ap- 
pears paradoxical,  and  is  with  moft  Difficulty  admitted.  And  becauie  the 
Animadver(br  defires  an  InOance  of  it  in  Bodies  of  divers  Coburs,  I  ihall' 
b^in  with  that.  But  in  order  thereto  it  muft  be  conflder'd,  that  fuch  co« 
lour*d  Bodies  refleft  but  form  part  of  the  Light  incident  on  them ;  as  is  evi- 
dent by  the  i  j/A  Frepofitim :  And  therefore  the  Light  reflefted  from  an 
AffiT^ate  of  them  will  be  much  weakened  by  the  Lofs  of  many  Rays. 
Whence  a  perfed  and  incenfe  Whitened  is  not  to  be  expeded,  but  rather  a 
Colour  between  thofe  of  Light  and  Shadow,  or  fiich  a  Grey  or  dirty  Co- 
lour as  may  be  made  by  mixing  White  and  Black  together. 

And  that  fuch  a  Colour  will  refult,  may  be  collefted  from  the  Colour  of 
Duft  found  in  every  Corner  of  an  Houfe,  which  hath  been  obferv'd  to  con- 
fift  of  many  cofour'd  Particles.  There  may  alfo  be  produced  the  like  dirty 
Cobur,  by  mixing  feveral  Painters  Colours  together.  And  the  fame  may  be 
cflfeded  by  painting  a  Top  (fuch  as  Boys  play  with)  of  divers  Colours.  For 
when  it  is  made  to  circulate  by  whipping  it,  it  will  appear  of  fuch  a  diity 
Colour. 

Now  the  compounding  of  thefe  Colours  is  proper  to  my  purpofe,  becaufe 
they  differ  not  from  Whitencfi  in  the  Species  of  Colour,  but  only  in  a  De- 
^ce  of  LuminouCiefs :  Which  (did  not  the  Animadverlbr  concede  it)  I 
mi^ht  thus  evince.  A  Beam  of  the  Sun's  Light  being  tranftnitted  into  a  dark- 
ned  Room,  if  you  illuminate  a  Sheet  of  white  Paper  by  that  Liehr,  refleded 
fixwn  a  Body  of  any  Colour,  the  Paper  will  always  appear  of  the  Colour  of 
that  Body,  by  whofe  reflected  Light  it  is  illuminated.  If  it  be  a  Red  Bodv, 
the  Paper  will  be  Red  ;  if  a  Green  Body,  it  will  be  Green  ;  and  fo  of  the 
other  Colours.  The  Reafon  is,  that  the  Fibres  or  Threads,  of  which  the 
Paper  confi/b,  are  all  tranfparent  and  fpecular ;  and  fuch  Subftances  are  known 
to  refleft  Colours  without  changing  them.  To  know,  therefore,  to  what 
Species  of  Colour  a  Grey  belongs,  place  any  Grey  Body  (fuppofe  a  Mixture 
of  Painters  Colours)  in  the  faid  Light,  and  the  Paper  being  illuminated  by 
its  Refle(5lion,  ftiall  appear  White.  And  the  fame  thing  will  happen,  if  it  x 
illiuninated  by  Refledion  from  a  Bkck  Subflance. 

Tliefe  therefore  are  all  of  one  Species ;  but  yet  they  feem  diflinguifti'd  not 
only  by  D^ees  of  Luminoufnefs,  but  alfo  by  fome  other  Inequalities,  whereby 
they  become  more  harfli  or  pleafant.  And  the  Diftindion  feems  to  be,  that 
Greys,  and  perhaps  Blacks,  are  made  by  an  uneven  Defeft  of  Light,  confiding 
as  it  were  ot  many  little  Veins  or  Streams,  which  differ  either  in  Luminouihefe, 
or  in  the  unequal  Diftribution  of  diveiil v  cofour'd  Rays ;  fuch  as  ought  to  be 
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caufed  by  Refleftion  from  a  Mixture  of  White  and  Bhckt  or  oTdiyerfly 
coloured  Coipufcles* '  Out  vhenfuch  imperAftly  mix^d  Light  bb^  a  JecGoid 
Refle&ion  fiom  the  Paper  more  evenhr  and  unifermly  blended^  it  becomes 
more  ple^antf  and,  eadbibits  a  £wt  or  fluidowed  Whitends.  And  diat  fiich 
linje  Irregularities  as  thefe  may  caufe  thefe  Ditfbenccs  is  not  imprcJsabley  if 
\^e  confiaer^  how  much  Variety  may  be  cau&d  in  Sounds  of  the  &me  Tone> 
by  irr^ular  audi  uneven  Jatriogs.  Ahd  befides*  thofe  Dtifferences  are  {o  littkj, 
that  I  have  fometimes  doubced>  whether  they  be  any  at  all,  when  I  have  con- 
fidered,  that  a  Black  and  White  Body  being  placed  together,  the  one  in  a 
(trong  Light,  and  the  other  in  a  very  Biot  Lignt,  (o  proportioned  that  they 
might  appear  equally  luminous,  it  has  been  difficult  to  diftinguifh  them> 
when  viewed  at  Diftance,  unle&  when  the  Blade  feeraed  more  Bluifh,  and 
the  White  Body  in  a  Light  ftiU  fiunter,  hath,  in  Comparifon  of  the  Black 
Body,  itfelf  appeared  Bbck. 

.  This  kafls  me  to  another  Way  of  compounding  Whitened ;  which  is, 
that,  if  four  or  five  Bodies  of  th^  more  enunent  Colours,  or  a  P:^  painted 
ail  over  in  ieveral  Parts  of  it  with,  thofe  feveral  Colours  in  a  due  Propor« 
tion,  be  placed  in.  the  faid  Beam  of  Light,  the  Light  refleded  from  tnofe, 
Colours  to  another  White  Paper,  heki  at  a  convenient  Diftance,  (hall  make 
that  Paper  appear  White,  u  it  be  heki  too  near  the  Cotours,  its  Parts  will 
feem  of  thoie  Coburs  that  are  neaneft  them ;  but  by  removing  it  further^ 
that  all  its  Parts  may  be  equally  illuminated  by  all  the  Colours^  they  will  be 
more  and  more  diluted,  until  they  become  perfe&ly  White.  And.  you  may 
further  obierve,  that  if  any  of  mt  Coburs  be  intercepted,  the  Paper  will  no 
bnger  appear  White,  bi}t  of  the  other  Colours  which  are  not  intercepted^ 
Now  that  this  Whitencfe  is  a  Mixture  of  the  feverally  coloured  Rays,  falling 
confuiedly  on  the  Paper,  I*  fee  no  reafbn  to  doubt  of;  becaufe,  if  the  Light 
became  uniform  and  fimilar  before  it  fell  confufedly  on  the  Paper,,  it  muft 
much  more  be  uniform,  when  at  greater  Difbnce  it  falls  on  the  Sped'ator's 
;^ye ;  and  fo  the  Rays,  which  come  from  feveral  Coburs,  would  in  no  Qua* 
lities  differ  from  one  another,  but  all  of  them  exhttiit  the  fame  Cobur  to  the 
Spedator,  contrary  to  what  he  fees. 

Not  much  unlike  this  Inilance  it  is,  that  if  a  poliih*d  Piece  of  Metal  be 
fb  placed  that  the  Coburs  appear  in  it  as  in  a  Looking-Glafs,  and  then  the 
Metal  be  made  rough,  that,  by  a  confiifed  Refle6Hon  mofe  apparent  Colours 
ipay  be  blended  together,  th^  fhall  di£ippear,  and  by  their  Mixture  cade 
the  Metal  to  look  White. 

But  further  to  enforce  this  Experiment :  If  inflead  of  the  Paper,  any  White 
Fjoth  confifting  of  finaU  Bubbles,  be  illuminated  by  Reflexion  from  tne  afore--, 
f^d  Colours,  it  fhall  to  the  naked  Eye  feem  White,  and  yet  through  a  good! 
Microfcc^  the  feveral  Cobois  wiU  appear  diflind  on  the  Bubbles,  .as  it  feen 
by  Reflexion  from  fb  many  fpherial  Surfaces.  With  my  naked  Eye,  heing 
very  near,  I  have  aUb  diiteemed  the  feveral  Coburs  on  each  Bubble ;  and ' 
^et  at  a  greater  Diffance,  where  I  could  not  diflinguifli  them  apart*  the  Rx>th 
lath  appeared  entirely  Winter  And  at  the  fame  Difhnce,  when  I  bok^d>in-> 
tently^  Ihave  feen  the  CqIquis  diftioftiy  on  eachBubbteiatKl  yet  by  ftraining 
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my  Eye  as  if  I  would  look  it  Something  afir  off  beyood  them,  thdtby  B 
ttnder  the  Vifion  confuied»  the  Fiodi  has  appeared  without  any  other  Cobtir 
than  Whhenefs.  And  what  is  here  £ud  of  Froths,  may  eafily  be  lindeiflood 
of  the  Piper  or  Meed,  in  the  ibr^oing  Etperiments.  For  their  Puts  :uie 
Ibeailar  Bodies*  like  thdfe  Babhks ;  aod  perhaps  with  an  excellent  MicrGlcope» 
the  Cofeurs  may  aUb  be  ieen  internuxecny  reneded  from  them. 

In  pnx>ortioniag  the  ieveral  cobur'd  Bodies  to  produce  thele  EfleAs,  there 
tnay  be  tome  Nicenefi ;  anditwiH  be  more  convenknt,  to  make  ufe  of  die 
Colours  of  the  Pnfin,  caft  on  a  Wall,  by  whde  Reflexion  the  Paper,  Me- 
tal, Froth,  and  other  white  Subftances  may  be  iHuminated.  And  I  ufuall^ 
made  my  Trials  this  Way,  becaufe  I  could  better  exclude  any  (bttering  Light 
from  mixi^  with  the  Cobufs  to  dflate  them. 

To  this  Way  of  coo^Knmding  Whitenels,  may  be  referred  that  other,  by 
mixing  Light  aiter  it  hath  been  trajeded  through  tranfparendy  coloured  Sub- 
fiances.  For  Inftance^  if  no  Light  be  admitted  mto  a  Room,  but  otily  through 
colour'd  Gk^  whofe  ieveral  Parts  are  of  feveral  Colours  in  a  pretty  equaf 
Propordon;  aU  white  Things  in  the  Room  ftiaD  appear  white,  it  they  be  not 
hekl  too  nestf  the  Gkifi :  And  yet  this  Light,  with  which  they  are  illuminated, 
cannot  poflibly  be  oniferm  ;  oecaufe,  if  the  Rays,  which  at  their  Entrance 
are  of  divers  Colours,  do  in  their  Prc^refi  throt^h  the  Room  fuffer  any  Air 
teration  to  bd  reduced  to  an  Uniformity,  the  Glals  would  not  in  the  remoteft 
Paris  of  the  Room  appear  of  the  very  fime  C6kmr,  which  it  doth  when  the 
Spedator*s  Eye  is  very  near  it :  Nor  would  the  Rays,  when  tranfinitted  into 
another  du-k  Room  tniough  a  little  Hole  iii  aA  oppofite  Door  or  Pardtion- 
Wall,  projeBt  on  a  Paper  the  Species  or  Reprefentadon  of  the  Gkfs  in  its: 
proper  Colours* 

And,  by  die  by,  this  feems  a  very  fit  and  cedent  Inftance  of  fome  other 
Parts  of  my  Tlfcwjr,  and  pardcuhrly  of  the  15  th  frcfofiim.  For  in  this 
Room  all  natural  Bodies  whatever  appear  in  their  proper  Colours.  And  all 
the  Phamomena  of  Colours  in  Nature,  made  eidier  by  Refraftion  or  with- 
out it,  are  here  die  fime  as  in  the  open  Air.  Now  the  Light  in  this  Room 
being  fuch  a  diflimikr  Mixture,  as  I  have  defcnbed  in  my  Themjy  tlie  Caufes 
of  au  thefe  Phaetomena  mnft  be  the  fame  that  I  have  here  alSgn'd-  And  I  fee 
iK>  reaibn  tb  fiifped^  that  d^  foiie  Phasnomena  (hould  have  other  Caufes  in 
the  open  Air. 

The  Suc^e6  of  this  Experimeik  may  be  eafily  con  jeered  by  the  Ap* 
p&rances  of  Things  in  a  Church  or  Chapet,  wnofe  Windows  are  of  co-' 
k)ur*d  Glaft ;  or  in  the  open  Air,  when  it  is  illuftrated  with  Clouds  of  va- 
rious Coknirs. 

Thereafeyct'othcr  Wjqrs  by  which  I  have  produced  Whiten^ ;  asby  cafting 
feveralCokmn  froifi  tfwo  or  mor^  Pri£m  tfpofi  the  (ame  Mace ;  by  remding  a 
Beam  of  Light  wkh  two  or  three  Prifins  lucceflivdy,  to  make  the  diverging 
Coldurs  converge  agsdii ;  by  refkding  one  Colour  to  another,  and  by  looking 
throu^a  Prifin  on  an  Ot^eft  of  many  Colours  5  and  (whrdi  is  equivalent  to 
the  above-mendite'd  Way  of  mixing  Coburs  hy  concave  Wedges  fiird  with' 
colour'd  Liquors^  I  have  obferv'd  the  Shadows  of  a  painted  Glals-Window  to 
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become  White)  where  thofe  <£  many  Colours  hive  at  a  great  Diftance  in* 
terfered.  '  But  yet  for  fiirilicr  Satisfadionf  the  Animadvertor  may  try>  if  he 
p]eafe>  the  EfiFeds  of  four  or  five  of  fuch  Wedges  fili'd  with  Liquors  of 
as  many  feveral  Colours. 

Befides  all  thefe,  the  Colours  of  Water-bubbles,  and  other  thin  peDucid  Sub- 
ftances,  afibrd  feveral  Inftances  of  Whitenefs  pioduc'd  by  their  Mixture ;  with 
one  of  which  I  (hall  conclude  this  Particular.  Let  ibme  Water,  in  which  a 
convenient  Quantity  of  Soap  or  WaflibaU  is  diflblv'd,  be  agitated  into  Froth, 
and  after  that  Froth  has  flood  a  while  without  further  Agitation,  'till  you  fee 
the  Bubbles,  of  which  it  confifb,  b^n  to  break,  there  will  appear  a  great 
Variety  of  Colours  all  over  the  Top  of  every  Bubble,  if  you  view  them  near 
at  hand ;  but  if  you  view  them  at  (o  great  a  Diftance  that  you  cannot  difHn-^ 
guifh  the  Colours  one  from  another,  tne  Fioth  will  appear  perfeftly  White; 

Thus  much  concemii^  the  Defign  and  Subfbnce  of  tne  Animadverfbr's 
Confiderations.  There  are  yet  fbme  Particulars  to  be  taken  notice  of,  before  I 
conclude ;  as  the  Denial  of  the  Exferumemmm  Ormcis.  On  this  I  chofe  to  lay 
the  whole  Strefs  of  my  DiicouHe;  which  therefore  was  the  principal  Thing  to 
have  been  objeded  againft.  But  I  cannot  be  convinced  of  its  Infufixciency  by 
a  bare  Denial,  without  afligning  a  Keafbn  for  it.  I  am  apt  to  believe,  it  has 
been  mifunderftood ;  for  otherwiie  it  would  have  prevented  the  DifcouHes  a* 
bout  rarefying  and  fplitting  of  Rays ;  becaufe  the  Defign  of  it  is  to  fhew,  that 
Rays  of  divers  Colours  confider'd  apart,  do  at  equal  Incidences  fu0er  unequd 
Remdions,  without  being  fplit,  nmy'd,  or  any  ways  dilated. 

mwmmCt^§9m^  VI.  I*  Methiiiks  that  the  mofl  importaut  Objcdion  which  is  imde  againfl 
tiVni  «/•»  iUi  Mr.  Newtim  by  way  of  Qjiery,  is  that.  Whether  there  be  more  than  two  forts 
2l^"/ro»^!ns  ^  Cotours?  For  my  part,  I  believe,  that  an  Hyp©thefis,  that  (hould  explain 
*r  .'....• .  MechanicaUy,  and  by  the  Nature  of  Morion,  the  Colours  Yellow,  Green  and 
]ulyf'i&.^i?7*5.  ^^^^'  woulabe  fufficicnt  for  all  the  refl,  in  regard  that  thofe  others,  being  only 

more  deeply  chained,  (as  s^pears  by  the  Prifms  of  Mr.-fliw^)  do  produce  the 
dark  or  aeep  Redand  Bhie;  and  that  of  thefe  four  all  the  other  Colours  may 
be  compounded.  Neitl^r  do  I  fee  why  Mr.  Newton  doth  not  content  himfelf 
with  the  ."WO  Colours,,  Ydtew  and  Blue ;  for  it  will  be  much  more  eafy  to 
find  any  Hypothefis  by  Motion,  that  may  explicate  thefe  two  Difierences,  than 
for  fb  many  Diverfi ties  q&  there  are^'  other  Colours.  And  *till  he  hath  found 
this  Hypothefis,  he  hath  not  taught  us,  what  it  is  wherein  confifb  the  Nature 
and  DifiFerence  of  Colours,  but  only  this  Accident  (which  certainly  is  very 
<;onfiderable)  of  their  diffcrcpit  Refrangihilkj. 

As  for  the  Compoficion  of  White  made  by  all  the  Cofours  together,  it  may 
poffibly  be,  that  Yellow  and  Blue  might  alfb  be  fufGcient  for  that :  Which  is 
worth  while  to  try ;  and  it  may  be  done  by  the  Experiment  which  Mr.  Nea^ 
ton  propofeth,  by  receiving  againfl  a  Wall  of  a  darkned  Room  the  Coburs 
of  the  Prifm,  and  to  call  tneir  refleded  Light  upon  white  Paper.  Here  vou 
mufl  hinder  the  Colours  of  the  Extremities,  vbc  the  Red  and  Purple,  from 
ffa-iking  againft  the  Wall,  and  leave  only  the  intermediate  Colours,  Yellowt 
y  Green  and  Blue>  to  fee  whether  the  Ugnt  of  thefe  alone  would  not  make  the 
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PSM)cr  appear  White,  as  weD  as  when  they  all  gave  Light.  I-  even  doubt, 
whether  the  lighted  Place  of  the  Yellow  Colour  may  not  all  alone  produce 
that  EfFeft,  and  I  mean  to  try  it  at  the  firft  Conveniency ;  for  this  Thought 
never  came  into  my  Mind  but  juft  now.  Mean  timeyou  may  fee,  that  i£ 
thefe  Experiments  do  fucceed,  it  can  no  more  be  (aid,  tnat  all  the  Coloun  are 
neceflary  to  compound  White,  and  that  *tis  veiy  probable*  that  all  the  reft  arc 
nothing  but  D^rees  of  Ydlow  and  Blue,  more  or  leis  charged. 

2.  It  feems  to  me,  that  iV.  takes  an  improper  Way  of  examining  the  Na-  Amfwer'JL  h 
ture  of  Colours,  whilft  he  proceeds  upon  compounding  thofe  that  are  already  ^.  Newtoa: 
compounded.    Perhaps  hfe  would  footer  latisfV  himfelf  by  refolving  Light  AiigViifim* 
into  Colours,  as  far  as  may  be  done  by  Art,  and  then  by  examining  me  Pix>-> 
perries  of  thofe  Colours  aoart,  and  afterwards  by  trying  theEffeds  of  re-con- 
joining  two  or  more,  or  all  of  thofe ;  and  laftly,  by  feparating  ihem  again,  to 
examine  what  Changes  that  Re-conjunftion  had  wrought  in  them.    I  have, 
formerly  fliew'd,  Tnat  all  Colours  cannot  pradically  be  deriv'd  out  of  the. 
Yellow  and  Blue,  and  confequently  that  thofe  Hypothefes  are  groundlefs 
which  imply  they  may.     If  you  ask  what  Colours  cannot  be  derived  out 
of  Yellow  and  Blue  ?  I  anfwer.  None  of  thofe  which  I  defined  to-  be  Ori- 
;   and  if  he  can  (hew  by  Experiment  how  they  may,  I  will  acknow- 

je  my  felf  in  an  Error.    Nor  is  it  eafier  to  frame  an  Hypothefis  by  aflii- 
ming  oiily  two  original  Coburs,  rather  than  an  indefinite  Variety ;  unlels  it    . 
be  eafier  to  fuppofe  that  there  are  but  two  Figures,  Sizes,  and  Degrees  o£^ 
Velocity  or  Force  of  the  ^Ethereal  Corpufdes  or  Pulfes,  rather  than  an  inde^* 
finite  Variety ;  which  certainly  would  be  a  harfli  Suppofition*^    No  Mfc : 
wonden  at  the  indefinite  Variety  of  Waves  of  the  Sea,  or  of  Sands  on  the 
Shore ;  but,  were  they  all  but  two  Sizes,  it  would  be  a  very  puzzling  Phamo-- 
menon.    And  I  ihould  think  it  as  unaccountable,  if  the  feveral  Parts  or  Cor- 
pufdes, of  which  a  fhining  Body  conCfts,  which  muft  be  fuppofed  of  various^ 
Figures,  Sizes  and  Motions,  ihould  imprefs  but  two  Sorts  of  Motion  on  the 
adjacent  Ethereal  Medium,  or  any  other  way  beget  but  two  Sorts  of  Rays., 
But  to  examine  how  Colours  may  be  explained  hypothetically,  is  befides  my 
puipofe.^^    I  never  intended  to  (hew  wherein  conlifts  the  Nature  and  Diffe- 
rence of  Cblours,  but  only  to  lhew>  that  defaSo  they  are  original  and  immu-- 
table  Qualities  of  the  Rays  which  exhibit  them  ;  and  to  leave  it  to  others  to 
erolicate  by  mechanical  Hypothefes,  the  Nature  and  Difference  of  thefe  Qua- 
lities; which  I  take  to  be  no  difficult  Matter.   But  I  would  not  be  underftood,- 
as  if  their  Difference  confifted  in  the  different  Refr^wgibiUtj  of  thofe  Rays;  for 
that  different  Refrangitility  condnces  to  their  Produdion  no  otherwife,  than  by, 
feparating  the  Rays  whofe  Qualities  they  are.    Whence  it  is.  That  the  lame 
Rays  exhibit  the  fame  Coburs  when  feparated  by  any  other  Means ;   as  by. 
thdr  different  ReJkxihBtjj  a  Quality  not  yet  difcourfed  of^ 

In  the  next  Particular,  where  N,  would  (hew,  that  it  is  not  necefl&ry  to. 
mix  all  Coteurs  for  the  Produftion  of  White ;  the  Mixture  of  Yellow,^ 
Green  and  Blue,  without  Red  and  Violet,  which  he  propounds  for. 
that  End,  will  not  produce  White,  but  Green ;  and  the  briehtefl*  Part: 
of  the.  Yellow  will  afford  na  other  Colour  but  Yellow,  if  the  Experi- •  x 
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'Wtem  be  made  in  a  Room  veil  darkned*  as  it  ought ;  becaufe  the  cokur*i} 
Light  is  much  weakned  by  the  ReHedion,  and  to  apt  to  be  diluted  by  the 
mixing  of  any  other  fcattering  Li£ht.  But  yet  there  is  an  Experiment  or 
trro  formerly  mentipn*A  by  which!  have  produced  White  out  of  two  Co- 
lours alone,  and  that  varioully ;  as  out  of  Orange  md  a  full  Blue,  and  out  of 
Red  and  pale  Blue,  and  out  of  Yellow  and  Violet,  as  alfo  out  of  other  Pairs 
of  intermediate  Coburs.  The  moft  convenient  Experiment  for  performing 
this,  was  that  of  cafting  the  Colours  of  one  Prifin  upon  thofe  of  anothers. 
after  a  due  Manner.  But  what  Nl  can  deduce  from  hence,  I  fee  not;  for  the 
two  Colours  were  compounded  of  all  others,  and  Co  the  refulting  White  (to 
fpeak  properly)  was  compounded  of  them  all,  and  only  decompounded  of 
thofe  cwo.  For  Inftance,  the  Orange  was  corapoundol  of  Red,  Orange^ 
YeUow,  and  fome  Green ;  and  the  filue,  of  Violet,  foil  Blue,  Ught  Blue, 
and  fome  Green,  with  all  their  intermediate  Degrees ;  and  conf:quently  the 
Orange  and  Blue  together  made  an  Aggregate  of  all  Colours  to  conftitute  the 
White.  Thus  if  one  mix  Red,  Orange,  and  Yeflow  Powders  to  make  an 
Orange ;  and  Green,  Blue,  and  Violet  Colours  to  make  a  Blue ;  and  laftly, 
the  two  Mixtures  to  make  a  Grey ;  that  Grey,  though  decompounded  of  no 
more  than  two  Mixtures,  is  yet  compounded  of  all  tn£  (ix  Powders,  as  truly 
as  if  the  Powders  had  been  all  mix'd  at  once. 

This  is  fo  plain,  that  I  conceive  there  can  be  no  further  Scruple ;  cfpeci- 
aHy  to  them  wno  know  how  to  examine,  whether  a  Colour  be  fimple  or  com- 
pounded, and  of  what  Colours  it^is  compounded ;  which  having  explain*d 
in  another  Pbce,  I  need  not  now^  repeat.  If  therefore  -/V.  would  conclude 
any  thbg,  he  muft  Ihew  how  White  may  be  produced  out  of  two  uncom* 
pounded  Colours :  which  when  he  hath  aone,  I  will  fiurher  tell  him,  why 
ne  can  conclude  nothing  from  tliat.  But  I  believe  there  cannot  be  found  an 
/  Experiment  of  that  Kind ;  becaufe>  as  I  remember,  I  once  try*d,  by  gra- 

dual Succeffion,  the  Mixture  of  all  Pairs  of  uncompounded  Colours ;  and 
though  fome  of  them  were  paler,  and  nearer  to  White  than  others,  yet  none 
coda  be  truly  call'd  White.  But  it  being  fome  Years  fince  this  Tryal  was 
made,  I  remember  not  well  the  Circumft^ces,  and  therefore  recommend  it 
to  others  to  be  try'd  again. 
A  Ktpty  hyMsif  }'  ^^^^  ^^^  ^r.  Niswton  maintains  his  Opinion  with  fo  much  Concern, 
fieur  n!  r  lift  not  to  difpute.     But  what  means  it,  I  pr^y,  that  he  faith,  Thwgh  I 

N.  97.  ^  ^^^^' JhoM  Jbfw  h'tm^  that  the  White  could  be  froduced  only  ef  tWQ  ttmcemfomtdtd 

Colomsy  jet  I  cotdd  conclude  nathmgfrom  that?  And  yet  he  liath  affiim'd,  that 
to  compofe  the  White,  all  primitive  Colours  are  neceflary. 


N.  96.  ^  ^087.  mthmgfrom  that ;  my  Meaning  was,  That  fuch  a  White  (were  there  any  (ixch) 
July,  An.  U7S.  would  have  different  Proocrties  fiom  the  White  which  I  had  refpeft  to^  when 

I  defcribed  my  Theory j  that  is,  from  the  White  of  the  Sun's  immediate  Lights 
of  the  ordinary  Objefts  of  our  Senfes,  and  of  al!  white  Phjenomena  that  have 
hitherto  fallen  under  my  Obfervation.  And  thofe  diflfercnt  Properties  would 
evince  it  to  be  of  a  different  Conftitution :  Infomuch,  that  fuch  a  Produdion 

of 
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of  White  would  be  fi>  fir  fiom  ceiit»liding>  that  ir  would  father  iDuftrate 
and  confirm  my  Theory ;  becaufe  by  theDi£creiice  of  that  fix)m  other  Whites 
it  would  appear>  that  cdber  Whites  are  not  compounded  of  only  two  Colours 
like  that.  And  therefbreif  Mmfiem  N.  woda  prove  any  thing,  it  is  requi- 
fite  that  he  do  not  only  produce  out  of  two  primitive  Colours  a  Whitey 
which,  to  the  naked  Eye  inall  appear  like  other  Whkes»  but  alib  ihall  a^ree 
with  them  in  an  other  PropertiST^  ^^ 

But  to  let  you  underftand  wherein  fuch  a  White  woukl  di£er  from  other 
Whites,  and  whv  fipom  thence  it  would  fbUow  that  other  Whites  are  othep- 
wife  compoundecL  I  (hall  lay  down  this  Pofidon. 

Thm  4  camfo$i99ded  Cokmr  cm  kt  refihcd  into  m  trnfiti  pmfk  Ohms-  thm 
thofi  of  whkh  a  is  cwnfowuUd. 

Thi$  (eems  to  be  felf-evident,  and  I  have  aUb  tried  it  feveial  Ways,  and 
narticuhrly  by  this  which  fbUows :  Let  ^  rn>re(ent  an  obtone  Piece  or  White  'v*  7^ 
Paper  about  '  or  ^  of  an  Inch  broad,  and  illuminated  in  a  Sxc\i  Room,  with 
a  Mixture  of  two  Colours  cafl  upon  it  fiom  twoPrifins,  fuppoie  a  deep  Blue 
and  Scarier,  which  mufl  (everally  be  as  uncompounded  as  they  can  conveni* 
endy  be  made ;  then,  at  a*  convenient  Diftance,  fuppde  of  fix  or  eight  Yards> 
view  it  through  a  clear  Triangular  Gla/s  or  Cryflal  Prifin  held  parallel  to  the 
Paper,  and  you  ihall  fee  the  two  Colours  parted  fix)m  one  another  in  the  Fa- 
(hion  of  two  Images  of  the  Paper,  as  they  are  reprelented  at  ^  and  >,  where 
fuppoie  ^  the  Scarlet,  and  >  d^  Bhie^  without  Green*  or  any  other  Cobur 
between  them. 

Now  fixon  the  afbrelaid  P^im  I  deduce  thefe  two  OmlMfionsi  i.  That  if 
there  were  found  out  a  Way  to  compound  White  of  two  fimple  Coburs 
only,  that  the  White  would  be  again  reiblvable  into  no  more  than  twOr 
%.  That  if  other  Whites,,  as  that  c?  the  Sun's  Light,  &c.  be  reiolvable  inta 
moie  than  two  fimpk  Coburs  (as  I  find  by  Experiment  that  they  are)  then 
they  muft  be  compounded  of  more  than  two. 

To  make  this  plainer,  fuppofe  that  A.repreients  a  white  Body,  ilhimina- 
ted  by  a  dired  Beam  of  the  Suix  tranfmitted  through  a  fmall  Hole  into  a. 
dark  Room,  and  a  fuch  another  Body* .  illuminated  by  a  Mixture  of  two^ 
fimple  Colours  i  which,  if  poflible,  may  make  it  alfo  appear  of  a  white  Co* 
bur  exadly  like  A :  Then,  at  a  convenient  Diftance,  view  thefe  two  Whites 
through  a  Prilm,  and  A  will  be  changed  into  a  Series  of  all  Colours,  Red» 
YeBow,  Green,  Blue,  Purple>  with  meir  intermediate  Degrees  fucceeding 
in  Order  fiom  B  to  C.  But  ^,  according  to  the  afore&id  Experiment,  wift 
only  yield  thofe  two' Colours  of  which  it  was  compounded,,  and  thofe  not 
conterminate  like  the  Colours  at  B  C,  but  Separate  fi-om  one  another,  as  at 
fi  and  >,  by  means  of  the  different  Refiangibility  of  the  Rays  to  which 
they  belong*  And  thus  by  comparing  thefe  two  Whites,  th^  wouki-ap^ 
pear  to  be  of  a  diffeent  ConfHtution,  and  A  to  confift  of  mwe  Colours 
than  A«  So  that  what  Mim^iiif  N.  contends  for,  would  rather  advance  my 
Theory  by  the  Accefs  of  a  new  Kind  of  White,  than  conclude  againft  it* 
But  1  fee  no  Hopes  of  compounding  fuch  a  White«^ 
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As  for  M^ifteHf  N.  his  Expreflion,  73W  /  ffuAttdn  «y  DoSrim  vAthfimi 

Comerny  I  conftfs  it  was  a  little  unmteful  to  me^  to  meet  with  ObjeAions 

which  had  been  anfwefd  before)  without  having  the  leaft  Reaibn  given  me 

m.  Suppl.  /•.    why  thofe  Anfwers  were  infuflSicient.    Thofe  Anfwers  were  to  ihew>  that 

149.  &  leq.      there  are  other  (imple  Colours  befides  Blue  and  Yellow ;  I  inflanced  in  a  fim- 

ple  or  homogeneal  Green,  fuch  as  cannot  be  made  by  mixing  Blue  and  YeDow^ 
or  any  other.  Colours.  And  I  aMb  (hew'd  why,  fuppofing  that  all  Colours 
might  be  produced  out  of  two,  y^  it  would  not  follow  treit  thofe  two  are 
the  only  original  Colours.  The  Reaibns  I  defire  you  would  compare  with 
wliat  hath  now  been  laid  of  White.  And  fo  the  Neceffity  of  all  Colours  to 
produce  White,  might  have  appeared  by  that  Experiment,  where  I  (ay.  That 
if  any  Colour  at  the  Lens  be  intercepted,  the  Whitenefe  (which  is  compounded 
of  them  all)  will  be  chahged  into  (the  Refult  of)  the  other  Colours. 

However,  fince  there  feems  to  have  happened  fome  Mifunderftanding  be- 
tween us,  I  ftiall  endeavour  to  explain  my  (elf  a  little  further  in  thele  Things, 
according  to  the  following  Metnod. 

DifruthmJ]  I.  I  call  that  Light  homogeneal,  fimilar  or  uniform,  whofc 
Rays  are  ecjually  refrangible. 

2.  And  that  heterogeneal,  whole  Rays  are  unequally  refrangible. 

Note.  There  are  but  three  Affc6hons  of  Light,  in  which  I  have  oblerved 
its  Rays  to  differ,  viz^  Refrangihlitj^  ReflexltiUtjy  and  Colour ;  and  thofe 
Rays  which  agree  in  Refraneibility  agree  alio  in  the  other  two,  and 
theiefore  may  well  be  defined  homogeneal,  elpecially  fince  Men  ufually 
call  thofe  Things  homogeneal  whicn  are  fo  m  all  Qualities  that  come 
under  their  Knowledge,  tho*  in  other  Qualities,  tliat  their  Knowledge 
extends  not  to,  there  may  poffibly  be  fome  Heterogeneity. 

3  •  Thofe  Colours  I  call  fimple,  or  nomogeneal,  which  are  exhibited  by 
homogeneal  Light. 

4.  And  thoie  compound  or  heterogeneal,  which  are  exhibited  by  hetero- 
geneal Light. 

5,  Different  Colours,  I  call  not  only  the  more  eminent  Species,  Red,  Yel- 
low, Green,  Blue,  Purple,  but  all  other  the  minuteft  Gradations ;  much 
after  the  fame  manner  that  not  only  the  more  eminent  Degrees  in  Mufick, 
but  all  the  leaft  Gradations  are  efteemed  different  Sounds. 

Profoptionsl\  i.  The  Sun's  Light  confifts  of  Rays  differing  by  indefinite 
D^rees  of  Refrangibility. 

2.  Rays  which  differ  in  Refitingibility  when  parted  from  one  another, 
do  proportionally  differ  in  the  Colours  which  tney  exhibit.  Thefe  two 
Prapofitums  are  Matter  of  Fad. 

5.  There  are  as  many  fimple  or  homogeneal  Colours,  as  Degrees  of  Re- 
fi-angibility :  For  to  every  Degree  of  Refi-angibility  belongs  a  different  Co- 
four,  by  Prep.  2.  and  that  Colour  is  fimple,  by  Def.  i,  and  5. 

4.  Whitenefs 
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4.  Vniteasfh  in  all  Rdpeds  like  that  of  the  Sun's  immediate  Light,  and 
<>f  all  the  iifual  Objeds  of  our  Senfes,  cannot  be  compounded  of  two  Simple 
Colours  atone :  For  fuch  a  Compofition  muft  be  made  by  Rays  that  Imvc 
only  two  Degrees  of  Reftangibilitv,  by  Def.  i,  and  3  ;  and  therefore  it 
cannot  be  like  that  of  the  Sun  s  Lignt>  by  Prof,  i ;  nor>  for  the  fame  Rea« 
fon>  like  that  of  ordinary  white  Objeds. 

J.  Whitenefe,  in  all  Refpeds  like  that  of  the  Sun's  immediate  Light j  can- 
not be  ccMnpounded  of  Simple  Colours,  without  an  indefinite  variety  of 
them  :  For  to  fuch  a  Compofition  there  are  requifite  Rays  endued  with  all 
the  indefinite  Degrees  of  Refrangibiliry,  by  Prop,  i .  And  thofe  infer  as 
many  Simple  Colours,  by  Dcf.  i,  and  j.  and  Pr<^.  z,  and  j. 

To  make  thefe  a  little  plainer,  I  have  added  alio  me  Profofaions  that  follow. 

6.  The  Rays  of  Light  do  not  aft  on  one  another  in  paffing  through  the 
feme  Medaan.  This  appears  by  feveral  former  Paflages,  and  is  capable  of 
further  Proof. 

7.  The  Rays  of  Light  fuffer  not  any  Change  of  their  Qualities  from 
Xeifradrion. 

8.  Nor  afterwards  from  the  adjacent  quiet  Medium.  Thefe  two  Propofi- 
tions  are  manifeft  de  faRo  in  homopeneal  Light,  whofe  Colour  and  Refran- 
gibility  is  not  at  all  changeable,  eitner  by  Refraftion,  or  by  the  Contermi- 
4[iation  of  a  auiet  Medium.  And  as  for  heterc^eneal  Light,  it  is  but  an 
Aggregate  or  feveral  Sorts  of  homogeneal  Light ;  no  one  Sort  of  which 
fuffers  any  more  Alteration  than  if  it  were  abne,  becaufe  the  Rays  aft  not 
on  one  another,  by  Prof.  6.  and  therefore  the  Aggregate  can  fuffer  none. 
Thefe  two  Propolitions  alfo  might  be  further  proved  apart  by  Experiments, 
tcK>  long  to  be  here  defcribed. 

5>.  There  can  no  homogeneal  Colours  be  educed  out  of  Light  by  Refrac- 
tion, which  were  not  commixt  in  it  before ;  becaufe  by  Prop.  7  and  8,  Rc- 
fraftion  changeth  not  the  Qualities  of  the  Rays,  but  only  feparates  thofe 
which  have  diverfe  Qualities,  by  means  of  the  different  Refrangibility. 

I  o.  The  Sun's  Light  is  an  Aggregate  of  an  indefinite  Variety  of  homoge- 
neal Colours;  by  Prop,  i,  5,  and  9.  And  hence  it  is,  that  I  call  homoge- 
neal Colours  alfo  primitive  or  original. 

VII.  I.  I  doubt  not  of  what  Mr.  Novton  affirms i  and  have  my  felf  fome-  AnimaivtrfioHs 
times  in  like  Circumflances  obferved  the  like  Difference  between  the  Length  "^^j^^^J^^qV^ 
and  Breadth  of  the  coloured  i^fifriww ;  but  never  found  it  fo  when  the  Sky  was  J  nn  ^  \y  Mr, 
clear  and  free  from  Clouds,  near  the  Sun :  But  then  only  appeared  this  Diffe-  ^'  Lmus.^ 
rence  of  Length  and  Breadth,  when  the  Sun  either  fhined  thro*  a  white  Clcud,  jjn.  An.  ili^l 
or  enlightneafome  fuch  Clouds  near  unro  if.    And  then  indeed  it  was  no  mar- 
vel, the  (aid  SpcBrsim  fhodd  be  longer  than  broad;  fince  the  Cloud  or  Clouds 
fo  enlightned,  weie  in  order  to  thofe  Colours  like  to  a  great  Sun,  making  a 
far  greater  Angle  of  Intcifcftion  in  the  Hole,  thsn  the  true  Rays  of  the  Sun 
do  make ;  and  therefore  are  able  to  enlighten  the  whole  Length  of  the  Prifrn, 
and  not  only  fome  fmall  part  thereof  as  we  fee  enlightned  by  the  true  Sun- 
Beams  coming  thro'  the  fame  little  Hole.     And  this  we  bcnold  alfo  in  the 
Vol.  I.  Y  true 
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true  Sim-BeamS)  when  they  enlighten  the  whole  Prifin ;  for  altho*  in  a  ckar 
Heaven,  the  Rays  of  the  Sun  palfinc  thro'  the  laid  Hole,  never  make  a 
Spe^hoim  longer  than  broad,  becaufe  they  then  can  occupy  but  a  imall  Part  of 
the  Prifin  j  yet  if  the  Hole  be  fb  much  bigger  as  to  enlighten  the  whole  Prifiuy 
you  fhall  prefently  fee  the  Len^h  of  the  Speftrum  much  exceed  its  Breadth  j 
which  Excels  will  be  always  to  much  the  greater,  as  the  Length  of  the  Prifia 
exceeds  its  Breadth.  From  whence  I  conclude.  That  the  SpeQrum,  this 
Learned  Author  law,  much  longer  than  broad,  was  not  afie(%ea  by  the  true 
Sun-Beams,  but  by  Rays  proceeding  from  fome  bright  Cloud,  as  is  faid ;  and 
by  Confequence,  that  the  Theory  of  Light  groun£d  upon  that  Exferiment 
cannot  fubdft. 

What  I  have  here  faid,  needs  no  other  Confirmation  than  meer  Experience, 
which  any  one  may  quickly  try :  neither  have  I  only  tried  the  fame  upon  this 
Occafion,  but  near  jo  Years  ago  (hew*d  the  lame,  together  with  divers  other 
Experiments  of  Light,  to  that  worthy  Promoter  of  Experimental  Phifolbphy, 
Sir  Kenelm  Digfyy  who  coming  into  thefe  Parts  to  take  the  .JjMM^Waters,  r&- 
*  At  Leige.      £>rted  oftentimes  to  my  darkned  Chamber  \  to  fee  the  various  Phasnomena 

of  Light,  made  by  divers  Refra<3:ions  and  Refiedions,  and  took  Notes  upon 
them ;  which  Induftry  if  they  alio  had  us'd,  who  endeavour  to  explicate 
the  aforefaid  Difierehce  between  the  Length  and  Breadth  of  this  coloured 
S^Qrumj  by  the  received  Laws  of  Refra<5tion,  would  never  have  taken  £> 
impollible  a  Task  in  Hand. 
A  fvomi  h  *•  ^^^^  Animadverfions  feem  to  need  no  other  Anlwer  but  this,  that  you 

,  * would  be  pleafed  to  conlider  the  Scheme  in  Mr.  Newton*%  fecond  Anfwer  to 

^ijl^i?*"'*?.  P4r^/,  and  reft  alliired,  that  the  Emerimeht,  as 'tis  reprefented,  was  tried 

*        in  clear  Days,  and  the  Prifin  placed  ctolc  to  the  Hole  m  the  Window,  (b  that 

the  Light  had  no  room  to  diverge,  and  the  coloured  Image  made  not  parallel 

(as  in  that  Conje6ture)  but  tranfverfe  to  the  Axis  of  the  Prifin. 

ii  lUi/  *y  Mfc      ?•  ^  ^^fi  AJfertkms  he  aJmittedj  they  do  indeed  diredly  cut  off  what  I 

Fr.  Linus.      *  faio  of  Mr.  Newtm*s  being  deceived  by  a  hight  OmtL    But  if  we  compare 

^-  'J^^'J^f '  them  with  Mr.  NewtQn*s  firft  Relation  of  the  Experiment,  it  wiQ  evidendy 

appear,  they  cannot  be  admitted,  as  being  direftly  contrary  to  what  is  there 
delivered.     For  there  he  tells  us.  The  Ems  of  the  colored  Image^  hefiov  on  the 
offo^e  Wkllj  near  five  times  as  long  as  broody  Jeemed  to  be  Jhmcircfdar.     Now 
tnefe  fimicircular  Ends  are  never  feen  in  a  clear  Day,  as  Experience  (hews. 
From  whence  follows  againft  the  firft  Aflerrion,  that  the  Experiment  was  not 
made  in  a  clear  Day.    Neither  are  thofe  femicircular  Ends  ever  feen  when  the 
Prifm  is  placed  dole  to  the  Hole ;  which  contradids  the  Jecond  Aflerdom 
Neither  are  they  ever  feen  when  the  Image  is  tranfverfe  to  the  Length  or  Axis 
of  the  Prifin,  which  direftly  oppofes  the  third  Aflertion.    But  if  in  any  of 
thefe  three  Cafes,  the  Image  be  made  fo  much  longer  than  broad  (as  ealily 
it  may,  by  turning  the  Prifin  a  little  about  its  Axis,  near  five  times  as  long  as 
broad)  then  the  one  End  thereof  will  run  out  into  a  Iharp  Cone  or  Pyraihis 
like  the  Flame  of  a  Candle,  and  the  other  into  a  Cone  fomewhat  more 
blunt ;    both  which  are  far  from  feeming  femicircular :  Whereas,   if  d)e 
^^"^  ^  °^^  !^! !?!!  £l^  P^y  ^^!  ?l^  ^  bright  Cloudy  and  the  Prifin  Dot 

placed 
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phced  dok  to  theHok  but  in  a  competent  Diftance  from  the  fame,  then  thefe 
femicircular  Ends  always  appear,  witn  the  Sides  thereof^  ftreight  Lines,  jufl  as 
Mr.  Newtim  defcribes  them.  Neither  is  the  Length  of  the  Image  tranfverfe, 
but  parallel  to  the  Length  of  the  Prifm.  Out  of  all  which  evidently  follows, 
that  the  Experiment  was  not  made  in  a  clear  Day;  nor  with  the  Prifin  clofe 
to  the  Hole;  nor  yet  with  the  Image  tranfver{e>  but  by  a  bright  Cloud  and 
^  parallel  Image  (as  I^conjedured)  ;  and  I  hope  you  will  alio  now  fay,  I  had 
good  Reaibn  (b  to  con)edure,  fince  it  (o  well  agrees  with  the  Relation.  And 
Experience  will  aUb  fhew  you,  if  you  pkafe  to  make  Tryal,  as  it  was  made 
•in  a  dark  Chamber,  and  cbierve  tlie  Difference  between  luch  an  Im^  made 
.by  a  bri^t  Cloud,  and  another  made  by  the  immediate  Rays  of  the  Sun : 
For  the  former  you  (hall  always  find  parallel,  with  the  Ends  femicircular ; 
but  the  latter  you  fhall  find  tranfverfe,  with  the  Ends  pyramidical,  as  afbre^ 
laid,  whenfbever  it  appears  fb  much  longer  than  broad. 

More  might  be  laia  out  of  the  ^e  Relation,  to  fhew  that  the  Image  was  not 
tranfverie*  For  if  it  had  been  tranfverfe,  Mr.  Niwtofh  fo  well  skill'd  m  Oftkks^ 
could  not  have  been  furpriied  (as  he  £iys  he  was)  to  fee  the  Length  thereof  fb 
much  to  exceed  the  Breadth ;  it  being  a  Thing  fo  obvious  and  eaiy  to  be  expli- 
icated  by  the  ordinary  Rules  of  RefniAion.  That  other  Place  aUb  (where  he 
(ays  the/wiM^Refiaftions  were  made  in  the  Experiment  eqttdto  the  Emergent^ 
proves  again  that  the  iaid  oblong  Image  was  not  tranfverfe,  but  parallel.  For 
It  is  impoilible  the  tnnfverfe  Image  fhould  be  fo  much  longer  than  broad, 
tuiieis  tnole  two  Refiadtions  be  made  very  unequal,  as  both  the  Computation 
accoidix^  to  the  common  Rules  of  Refraaion  and  Experience  teflify. 

4*  V^oat  it  is  that  impoles  upon  Mr.  Line  I  cannot  miagine  i  but  I  fuipeft  jinfw9fa  hf 
lie  has  not  try'd  the  Experiment  fince  he  acquainted  himfelF  with  my  Theory,  ><••.  Newton. 
but  depends  upon  his  old  Notions,  taken  up  before  he  had  any  Hint  given  to  |||;  ^i%{X  ^5!*. 
otrferve  the  Figure  of  the  cobured  Image.    I  fhaU  defire  him  thereiore,  be*  Mar.  Aa«  U7^* 
fore  he  returns  any  Anfwer,  to  try  it  once  more  for  his  Satisfadion,  and 
accoiding  to  this  Manner. 

Let  him  take  any  Prifin,  and  hokl  it  ib  that  its  Axis  may  be  perpendicular 
to  the  Sun's  Rays,  and  in  this  Pofhire  let  it  be  placed  as  dole  as  may  be 
to  the  Hole  through  which  the  Sun  fhines  into  a  dark  Room,  which  Hole 
may  be  about  the  Bignefs  of  a  Pea.  Then  let  him  turn  the  Prifm  flowly 
about  its  Axis,  and  he  fhall  fee  tlie  Cok)urs  move  upon  the  oppofite  Wall, 
firfl  towards  that  Place  to  which  the  Sun's  direft  Line  wodd  pafs,  if  the 
Prifin  were  taken  away,  and  then  back  again.  When  they  are  in  the  Mid- 
dle of  thefe  two  contrary  Motions,  that  is,  when  they  are  nearefl  that  Place 
to  which  the  Sun's  dired  Ray  tends,  there  let  him  ftop ;  for  then  are  the 
Rays  equally  lefra&ed  on  both  Sides  the  Prifin.  In  this  Pofhire  of  the  Prifin 
let  nun  obferve  the  Figure  of  the  Coburs,  and  he  (hall  find  it  not  round,  as 
he  ccmtends,  but  obkng,  and  ib  much  the  more  oblong  as  the  Angle  of  the 
Prifin,  coinprehended  by  the  refiafting  Plains,  is  bigger,  and  the  Wall,  on 
which  the  Colours  are  cafi^  more  difbnt  from  the  PrSOn  i  the  Colours  Red, 
Yellow,  Green,  Blue,  Purple,  fucceeding  in  Order*  not  from  one  Side  of  the 
Figure  to  the  ocher>  as  in  Mr.  JUMs  Conjedure>  but  fixun  one  End  to  the 

Y  z  other; 
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other ;  and  the  Length  of  die  Figtire  being  not  parallel  but  tranfvcrfe  to  the 
Axis  of  the  Prifin.  After  this  manner  I  ufed  to  try  the  Experiment ;  and 
it  will  not  fuccecd  well  if  the  Day  be  not  clear,  and  the  Prifin  placed  dofe  to 
the  Hole,  or  fo  near  at  leaft,  that  all  the  Sun's  Light  that  comes  from  the 
Hole  may  pals  through  the  Prifm  aUb,  fb  as  to  appear  in  a  round  Form,  if 
intercepted  by  a  Paper  immediately  after  it  has  pafled  the  Prifin. 

When  Mr.  line  has  try'd  this,  I  could  wifti  ne  would  proceed  a  little  fiin- 

ther,  to  try  that  which  I  call'd  the  Exfertmemum  Cruch.    For  when  he  has. 

try'd  them  (which  by  his  denying  them,  I  know  he  has  not  done  yet  as  they 

fhould  be  try*d)  I  prefume  he  wifi  reft  (atisfied.    It  may  be  try'd  (tho*  not 

fo  perf c6dy)  even  without  darkning  a  Room,  or  the  Expcnce  of  any  more 

Time  than  half  a  Quarter  of  an  Hour. 

tu  Expirimnt       5*   Mr.  Unf^  (now  deceafed)  ny^d  the  Experiment  again  and  a^n,  and 

•/^■^•^^ine      caDed  divers  on  purpofe  to  fee  it,  nor  ever  made  DiflBculty  to  (hew  it  to  any 

^*Gaf<»igne,  One,  who  either  by  Chance  came  into  his  Chamber  as  he  was  doing  it,  or 

N.  111.  t.  soj.  fhewed  the  leaft  Defire  to  fee  the  fame;  fo  that  for  Point  of  Experience,  Mr.. 

Jmf  An.  1676.  Nimnon  cannot  be  more  confident  on  his  Side,  than  we  are  here  on  the  other; 

who  are  fiilly  perfuaded,  that,  unlefithe  Diverfity  of  placii^  the  Prifin,  or 
the  Bignefs  of  the  Hole,  or  fome  other  fuch  Circumftance,  oe  the  Caufe  of 
the  Difference  betwixt  them,  Mr.  Newt<m*s  Experiment  will  hardly  ftand. 
Amfvfind  hy  6.  By  Mr.  Gafcoigne^s  Letter  one  might  fiifped,  that  Mr.  Limu  try'd  the 

JW.  ^Tni!^    Experiment  fome  other  Way  than  I  did ;  and  therefore  I  fhall  exped,  till  his 
^  <\(. '  Friends  have  try'd  it  accordmg  to  my  late  Dire6Hons.  In  which  Tryal  it  m^ 

Mar.  Aiu  167^.  poflibly  be  a  further  Guidance  to  them,  to  acquaint  them  that  the  Rrifin  cafe 

from  it  feveral  Images.  One  isj  that  oblong  One  of  Colours  which  I  mean ; 
and  this  is  made  by  two  Refradions  only.  Another  there  is  made  by  two 
Refiadions  and  an  intervening  Refledion  ;  and  this  is  round  and  colourkfi, 
if  the  Angles  of  the  Prifhi  be  exadly  equal ;  but  if  the  Angles  at  the  refle- 
ding  Bafe  be  not  equal,  it  will  be  coloured,  and  that  fo  much  the  more,  by 
how  much  unequaDer  the  Angles  are,  but  yet  much  more  unround,  unlefe  tte 
Angles  be  very  unequal.  A  third  Image  there  is,  made  by  one  fingle  Re- 
fledion,  and  this  is  always  round  and  colourlefs.  The  only  Danger  is,  in 
mifhiking  the  Second  for  the  Fhfi.  But  they  are  difKnguifhable  not  only  by 
the  Length  and  lively  Colours  of  the  Firjl,  but  by  its  different  Motion  too : 
For,  wnilft  the  Prifm  is  turned  continually  the  fame  Way  about  its  Axis,  the 
Secimd  and  Third  movt  fwiftly,  and  go  always  on  the  fame  Way,  till  they 
difappear ;  but  the  Ftrfi  moves  flow,  and  grows  conrinually  flower,  till  it  be 
Stationary,  and  then  turns  back  again,  and  goes  back  fafter  and.  fafter,  till  tc 
.    vanifli  in  the  Place  where  it  b^n  to  appear. 

If,  without  darkning  their  Room,  they  hold  the  Prifm  at  their  Window 
in  the  Sun's  open  Light,  in  fuch  a  Poflure  that  its  Axis  be  perpendicular  to 
the  Sun-Beams,  and  then  turn  it  about  its  Axis,  they  cannot  mifs  of  feeing 
the  firft  Image ;  which  having  found,  they  may  double  up  a  Paper  once  or 
twice,  and  make  a  round  Hole  in  the  middle  of  it,  about  '  or  |  of  an  Inch 
broad,  and  hold  the  Paper  immediately  before  the  Prifm,  that  the  Sun  may 
ihine  on  the  Prifm  through  that  Hole ;  and  the  Prifin  being  ihyedj   and 
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hdd  ftearfy  in  that  Pofture  which  makes  the  Image  ftationaiy ;  if  the  Image 
then  fall  diredly  on  an  oppofice  Wall,  or  on  a  Sncct  of  Paper  placed  at  the 
Wall,  fuppofe  15  or  20  Foot  from  the  PriGn,  or  further  off;  they  will  fee 
the  Ima^e  in  fuch  an  oblong  Figure  as  I  have  defcribed,  with  the  Red  at 
one  End,  the  Violet  at  the  other,  and  the  bliiiih  Green  in  the  Middle :  And 
if  they  obfcurc  their  Room  as  much  as  they  can,  by  drawing  Curtains,  or 
otherwife,  it  will  make  the  Colours  the  more  confpicuous. 

This  Direftion  I  have  fet  down,  that  no  Body,  into  whofe  Hands  a  Prifin 
fhall  happen,  may  find  DiflEiculty  and  Trouble  in  trying  it.  But  when  Mr. 
Lhms*s  Friends  have  try'd  it  thus,  they  may  proceed  to  repeat  it  in  a  dark 
Room,  with  a  lefs  Hole  made  in  their  Window-ftiut.  And  then  I  fhall 
defire  that  they  will  fehd  a  fiJl  and  dear  Defcription  how  they  try'd  it.  I  ■ 
fliould  be  glad  too,  if  they  will  favour  me  with  a  Defcription  of  the  Expe- 
riment as  it  hath  been  hitherto  try*d  by  Mr.  Ziwvi,  that  I  may  have  an  Op^ 
portunity  to  confider  what  there  is  in  that  which  makes  againft  me^ 

7.  Mr.  6a/ccig9te  wanting  Convenience  to  make  the  Experiment,  according  Exeepthvs^  hy 
tothe  irefh  DircSions  from  Mr.  Newton^  requefled  me.  to  fupply  this  Want,  n'^iis"  T^9i." 
TIm  vertical  Angle  of  my  Prifin  was  60  Degrees ;  the  Diftance  of  the  Wall,  Aug.  Au!  \iii- 
whereon  the  cofourcd  SfeUrwn  appeared,  from  the  Window,  about  18  Foot; 
the  Diameter  of  the  Hole  in  the  Window-fhuts  about  \  Inch,  which,  upon 
Occafions,  I  coatra&ed  to  half  the  faid  Diameter,  but  flill  with  equal  Succe6 
as  to  the  main  of  the  Experiment.    The  Riefra&ions  on  both  Sides  the  Prifin 
were,  as  near  as  I  could  make  them,  equal,  and  confequendy  about  a8  D^. 
40  Min.  the  refraftive  Power  of  Glals  being  computed  according  to  tne  Ratio 
of  the  Sines  2  to  5 .    The  Diftance  of  the  Prifin  from  the  Hole  in  the  Shuts 
was  about  z  Inches;  the  Room  darkned  to  that  D^ee  as  to  equal  the  darkeft 
Night,  while  the  Hole  in  the  Shuts  was  covered. 

Now  as  to  the  Iffue  of  my  Tryals  j  I  conftantly  found  the  Length  of  the 
coloured  Image  (tranfverfe  to  the  Axis  of  the  Prifm)  confiderably  greater 
'  than  its  Breaduv  ^  often  as  the  Experiment  was  made  on  a  clear  Day  ;  but 
if  a  bright  Ctoud  were  near  the  Sun,  I  found  it  fometimes  exaftly  as  Mr.  Une  -. 
wrote  to  you,  namely.  Broader  than  Long,  efpecially  while  the  Prifin  was 
placed  at  a  great  Diihoice  from  the  Hole :  Which  Experiment  will  not,  I  con-  - 
ceive,  be  queition'd  by  Mr.  Newton^  it  being  fo  agreeable  to  the  received  Laws 
•  of  ReftaCTions.  And  indeed  the  Obfervations  o?  thefe  two  Learned  Perfons, 
as  to  this  Particular,  are  qafily  reconcileable  to  each  other,  and  both  to  Truth ; 
Mr.  Ntwtm  contending  only  for  the  Length  of  the  Image  (tranfverfe  to  the 
Axis  of  the  Prifin)  in  a  very  clear  Day ;  whereas  Mr.  Une  only  maintained  : 
the  Excels  of  Breadth,  parallel  to  the  fame  Axisj  while  the  Sun  is  in  a  bright 
Cloud.  Tho*  as  to  what  is  further  delivered  by  Mr.  Newtoth  and  oppo(ed 
by  Mr.  Ziw,  namely,  that  the  Length  of  the  coloured  Image  was  fhe  times 
the  Diameter  of  its  Breadth ;  I  never  yet  have  found  the  Excefs  above  thrice 
the  Diameter,  or  at  moft  5  J,  while  the  Refraftions  on  both  Sides  the  Prifin 
were  equal.    So  much  as  to  the  Matter  of  Fad. 

Now  as  to  Ml".  Neman's  Theoij  of  U^t  and  Cekmsi  I  confefi  his  neat 
Sett  of  very  Ingenious  and  Natural  Inferences,  was  to  me,  upon  the  -£rfl: 

Penifal,  ^ 


Peruial)  a  (bong  Conjedure  in  Favour  of  his  new  Do&Ine ;  I  having  for- 
merly obferved  the  like  Chain  of -Inferences  upon  Search  into  natural  Truths. 
But  (ince  feveral  Experiments  of  Kefradions  remain  ftill  untouched  by  him^ 
I  conceived  a  further  Search  into  them  would  be  very  proper,  in  Order  to  a 
further  Difcovery  of  the  Truth  of  his  AfTertion.  For  accordingly  as  they 
are  found,  either  agreeing  with,  or  difagreeing  from  his  new  Theory,  they 
muft  needs  much  ftrengtheh,  or  wholly  overthrow  the  fame*  The  Experi- 
ments I.  pitched  upon  for  this  purpofe  are  as  follow : 

I.  Having  frequently  obferved,  that  the  Form  of  Objefis  viewed  in  the 
Microfcope  (or  rather  of  the  Mioofcope  itfelf )  coniifb  almofl  in  an  indi- 
vifible  Point,  I  concluded,  two  very  (mall  Pieces  of  Silk,  the  one  Scarlet,  the 
other  Violet  Colour,  placed  near  together,  ihould,  according  to  Mr.  Noi^ton*% 
Theory,  appear  in  the  Microfcope  in  a  very  diffiarent  Degree  of  Clarity,  in 
r^ard  their  unequal  Kefrangibility  mufl  caufe  the  Scarlet  Kays,  or  Species, 
to  over-reach  the  Retina,  while  placed  in  the  due  Focus  of  the  Violet  cMies, 
and  confequently  mufl  occafion  a  fenfible  Confufion  in  the  Vifion  of  the  for- 
mer, one  and  the  fame  Point  of  the  Scarlet  Objed  affeding  feveral  Nerves  in 
the  Retina.  Yet  upon  frequent  Tryals  I  have  not  been  able  to  perceive  any 
Inequality  in  this  Point. 

t.  The  Second  Experiment  I  made  in  Water.  I  took  a  Brafs  Ruler,  and 
faflning  thereunto  feveral  Pieces  of  Silk,  Red,  Yellow,  Green,  Blue,  and 
Violet,  I  placed  it  at  the  Bottcnn  of  a  Square  Veflel  of  Water :  Then  I  re- 
tired fiom  the  Veflfel  fo  &  as  not  to  be  able  to  iee  the  aforefaid  Ruler  and  co- 
loured Silks,  otherwife  than  by  the  Help  of  the  refiaded  Ray.  Now,  did 
Mr.  Newtm*s  Dodrine  hold,  I  conceived  I  ihould  not  fee  all  the  mentioned 
Colours  in  a  fheight  Line  with  the  Ruler,  in  regard  the  unequal  Refrangi- 
bility  of  different  Rays  mufl  needs  displace  fome  more  than  others.  Yet  in 
Efled,  upon  many  Tryals,  I  confhntly  found  them  in  as  fbeight  a  Line,  as 
the  bare  Ruler  had  appeared  in. 

3.  To  advance  this  Experiment,  I  adjoined  a  fecond  Refra&ion  to  the 
former  of  Water,  by  pkcing  my  Prifin  fb  as  to  receive  perpendicularly  the 
refrafted  Species  of  the  Silk  and  Ruler;  wherd^y  only  the  emergent  Species 
fuffered  a  fecond  Refradion.  But  fHll  with  equal  Succefs,  as  to  their  appear* 
ing  in  a  fh-eight  Line  to  the  Eye  placed  behind  the  Prifm. 

4.  To  theie  two  Re&adions  I  fiirthcr  ad<fcd  a  third,  by  receiving  the  co- 
loured Species  obliquelv  upon  the  Prifin;  whereby  both  incident  and  emer- 
gent Species  fuflfered  their  refpedive  Rcfradions.  But  fUll  with  the  fame 
Succete  as  formerly,  as  to  the  fhieight  Line  they  appeared  in. 

For  fiuther  Affurance  in  this  Experiment,  lefl  Prepoffeflion,  occafion'd 
from  Drevious  Knowledge  of  the  Silk's  Situation  in  a  fht^ht  Line,  might 
poflibfy  prejudice  the  Judgment  of  the  Eye  (as  fometimes  I  have  obferv'd 
to  happen  to  the  Judgment  the  Eye  pafleth  upon  the  Difhnce  of  Ob- 
jeds)  I  caird  into  the  Room  fbme  unconcem'd  Perfons,  wholly  ignorant 
of  what  the  Experiment  aim'd  at ;  and  demandii^  whether  they  faw  not 
the  coloured  Silks  and  Ruler  in  a  crooked  Line>  they  anfwer'd  in  the 
Native. 

5.   The 


C  '<J7  ) 

5.  The  next  Experiment  I  made  in  uncompoiinded  Coloun  (as  Mn  Newton 
terms  them.  Prof.  5.  (^  13.)  as  follows.  Having  caft  two  coloured  Images 
upon  the  Wall,  fo  as  the  Scarlet  Colour  of  the  one  did  fall  in  a  ftreight  Line 
(parallel  to  the  Horizon)  with  the  Violet  of  the  other  :  I  then'  looked  upon 
both  through  another  Pri&i,  and  found  them  ftill  appear  in  a  ftreight  Line 
paralkl  to  the  Horizon,  as  they  had  formerly  done  to  the  naked  Eye.  Now 
according  to  Mr.  Newton's  Aflertion  of  diflferent  Refrangibility  m  diflfoent 
Rays,  I  conceive  the  Violet  Rays  fhould  fuffer  a  greater  Rdraftion  in  the 
Prifin  at  the  Eye,  than  the  Scarlet  ones ;  and  confequently  both  Colours 
fhould  not  appear  in  a  ftreight  Line  parallel  to  the  Horizon. 

6.  Another  Experiment  I  made,  in  order  to  fome  further  Difcovery  of 
that  furprizing  Phaenomenon  of  the  coloured  Image,  which  occafioned  Mr. 
Newton's  ingenious  Theory  of  Light  and  Colours,  as  alfo  of  his  excellent  In- 
vention  of  die  refleding  Telefcope  and  Microfcope.  Having  then  fometimes 
faSfc&^y  that  not  only  the  dired  Sun-Beams,  but  alfb  other  extraneous 
Lights  might  poffibly  influence  the  coloured  Spe5lrumy  I  hoped  to  difcover 
the  Truth  of  tnis  Sufpicion  by  means  of  the  Sun-Spots>  made  to  appear  in  the 
coloured  Image,  by  placing  a  Telefcope  behind  the  Prifin.  But  my  Erwdea- 
vours  proving  inefrcaual  herein,  by  reafbn  of  fome  intervening  DifHcufties, 
I  thought  at  length  of  a  more  ftafible  Method,  in  order  to  the  defigned  . 
Difcovery;  as  in  the  following  Experiment. 

I  fafhied  a  very  white  Paper-Circle  (about  an  Inch  in  Diameter)  upon  my  H^.  77. 
Window-fhuts;  and  beholciing  it  thro'  my  Prifm,  I  found  a  coloured  Image 
pamted  thereby  upon  my  Retma,  anfwersu>le  in  almoft  all  re^ds  to  the  for- 
mer of  the  Sun-Beams  upon  the  WaU,  dpcaaSy  when  the  Paper-Circle  was 
indifferently  well  illuminated*.  This  Image  indeed  appeared  contrary  to  the 
former,  as  to  the  Situation  of  Colours,  that  is,  the  Scarlet  appearing  above, 
the  Violet  bebw,  tho*  but  faint.  But  this  I  was  not  furprized  at,  having 
obferved  upon  difleding  the  Eye,  that  Objeds  are  painted  on  the  Retina  after 
a  contrary  Pofture  to  what  they  appear  to  fight.  Having  thus  rendered  the 
cobured  Image  much  more  tradable  than  formerly  it  was,  I  conceived  good  '. 
Hopes  of  fome  further  Difcovery  in  the  Point  mentioned. 

In  purfuance  then  of  my  former  Sufpicion,  having  fixed  my  Prifm  in  a 
fteady  Pofture,  I  caufed  the  Paper  C  to  be  applied  ctofe  up  to  the  Paper-Circle 
dt  a;  whereupon  the  former  Violet  Jy  and  the  Scarlet  Cobur  of  C,  vanifhed 
into  Whitenefs..    Next  I  removed  the  mentioned  Circle  from  the  Shuts,  and 
placed  it  in  the  open  Window,  fupported  only  by  the  Edge  ^:  whereupon,  to  . 
my  Aftomihment,  all  the  fbrmer  Colours  exchanged  Pofhires  in  the  Retina, 
the  Scarlet  now  appearing  below,  the  Violet  above>  the  intermediate  Co- 
lours fcarce  difcemable.    And  here,  on  the  by,  'tis  very  remarkable,  that  du-  > 
ring  this  Obfervation  I  clearly  perceived  both  Blue  and  Scarlet  Light  to  be 
tran^)arent^  I  being  able  to  difcem  feveral  Objedls  thro'  both,  namely  Stee- 
ples oppofite  to  my  Window,     Whence  it  follows,  that  thefe  Colours  do  in  . 
great  Part  arife  from  the  neighbouring  Light.    Laftly,  I  placed  the  Paper-  . 
Circle  anew,  fb  as  the  one  half  t  was  faftned  to  the  Shuts,  the  other  Semi-  > 
circle  a  being  cxpofcd  to  the  open  Air*    Whereupon  the  Semicircle  4.  be-  • 

came . 
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came  bordered  with  Violet  above*  Scarlet  bdk)w ;  hat  the  ether  Semicirck 
^,  quite  contrary.    Hence  I  make  the  following  Inferences. 

Firft,  That  not  only  the  Light  refleded  from  the  Paper-Circle,  but  aHb 
from  the  ambient  Air,  hath  great  Influence  upon  the  coloured  Image,  efpe- 
cially  as  to  the  Violet  and  Scarlet  Colours.  Whence,  perchance,  it  will  iiot 
her^ter  feem  ftrange,  that  the  coloured  Spedrum  on  the  Wall  is  fo  bng,  but 
only  that  the  Breadth  is  not  greater.  Secondly,  Were  there  a  more  lumi- 
nous Body  behind  the  Sun,  we  fhould  in  all  kkelihood  have  the  Colours  of 
the  Spedrum  in  a  contrary  Situation  to  what  they  appear  in  at  prefait; 
Whence  (Thirdly)  it  feems  to  follow,  that  the  prdent  Situation  and  Order 
of  Colours  arifeth  not  from  any  intrinfical  Property  of  Refrangihilkjy  (as  main- 
tained by  Mr.  Nev/ton)  but  trom  contingent  and  extrinfical  Circumftances  of 
neighbouring  Objeds :  For  accordingly  as  the  Body  behind  the  Paper-Circle 
was  more  or  lefs  illuminated  than  die  Cirde  itfelti  all  the  feveral  Colours 
changed  their  Situation. 

8.  The  next  fexperiment  was  made  in  Order  to  Mr.  7\?h4^wf'sT)oftrine 
of  primary  Colours,  as./V(jp.  5.  Having  covered  the  Hole  in  the  Window- 
fhuts  with  a  thin  Slice  of  Jvory,  the  tranfinitted  Light  appeared  Yellow  ; 
but  upon  adding  three,  four,  or  more  Slices,  it  became  Red.  Whence  it 
Teems  to  follow,  that  Yellownefe  of  Light  is  not  a  ^rimaiy  Colour,  but  a 
Compound  of  Red,  &c. 

9.  The  laft  Experiment -was  madein  reference  to  Mr.  Niswton^s  nth  Prop. 
where  from  his  own  Principles  he  renders  a  very  plaufible  Reafon  of  a  fur* 
prizing  Phenomenon,  related  hy  Mr.  Hookei  namely,  of  two  Liquors,  the 
one  Blue,  and  the  other  Red,  both  feveraUy  tranfparent ;  yet  both,  if  placed 
together,  became  opake.  The  Reafon  wliereof,  faith  Mr,  Newtonj  is,  be- 
caufe  if  one  Xiquor  tranfinitted  only  Red,  the  other  only  Blue,  no  Rays 
could  pafs  thro*  both. 

In  reference  then  to  this  Point,  I  filled  twofmall  Glaffes  with  flat  polifli- 
ed  Bottoms,  the  one  with  AqtMfmis  deeply  died  Blue,  the  other  with  Oyl 
of  Turpentine  died  Red,  both  to  that  Degree  as  to  reprefent  all  Objefts  thro' 
them  refpedivcly  Blue  or  Red  :  Then  placing  the  one  upcxi  the  other,  I  was 
able  to  aifccm  (everal  Bodies  thro*  both.  Whereas,  according  to  Mr-  Nov- 
.  ton'%  Theory,  no  Objeft  Ihould  appear  thro'  both  Liquors ;  becaufe  if  one 
tranfinit  on^  Red,  the  other  only  Blue,  no  Rays  can  pafs  thro*  both. 

P.  S.  Jufi  Hfon  the  Clofi  of  the  adjojned  Letter^  1  received  from  Mr.  Gafcoigne 
joftrs  of  May  the  4/^ ;  wherein  you  are  f leafed  to  favour  us  with  an  exaS  Ac^ 
count  of  the  famous  Experiment  of  the  colottred  SpcEhrum^  lately  exhihited  before 
the  Royal  Society.  /  was  much  rejoyced  to  fie  the  Tryals  of  that  lUufirious 
Ompa»ty  agree  fo  exoHly  with  ours  here,  tho*  in  fomewhat  ours  difagree  from 
Mr.  Newton. 

.  'Anfverei  by  ^ '  The  Things  oppofed  by  Mr.  Line  being  upon  Tryals  found xrue  and  grant- 

•Mr.  Ncwion.     ed  me,  I  begin  with  the  new  Qucftion  about  the  Proportion  of  the  Len^h 
^otd.  p.  6s3.      ^f  jj^^  Image  to  its  Breadth:  And  it  is  no  wonder,  t^at  Mr.  Lucas  found  tiie 

Image 
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image  fliorcer  than  I  did,  feeing  he  tiyed  the  Experiment  with  4  Ids 
An^. 

The  Angle  indeed  which  I  ufed  was  but  about  6^  d^rees,  1 1  min.  and  his 
is  (et  to  60  d^rees :  the  difltrence  of  which  fiom  mine^  being  but  ;  deg. 
1 1  min.  is  too  kttle  to  reconcik  usy  but  yet  it  will  bring  us  condderablv  near* 
<x  t<^her.  And  if  this  Angle  was  not  exaAIy  meafured^  but  the  round  num- 
ber of  60  d^rees  fet  down  by  guefi>  or  by  a  left  accurate  Meafure  (as  I  fuf- 
pea  by  the  conjeftural  Mealure  of  the  Rdfradion  of  his  Prifin>  by  the  Ratio 
of  the  Sines  to  i  to  ;,  fet  down  at  the  fame  time,  inftead  of  an  fixperimental 
one,)  then  might  it  be  two  or  three  degrees  left  than  60  d».  if  not  (Ull  lefi: 
And  all  this,  it  it  Ihould  be  fo,  would  take  away  the  greateft  part  of  the  dif- 
ference between  us. 

But  however  it  be,  I  am  well  afTured  my  own  Obfervation  was  exaft 
enough.  For  I  have  repeated  ij  divers  times  (ince  the  receipt  of  Mr.  Lhcm's 
Letter,  and  that  without  any  conHd^rable  difference  of  my  OUervations,  eithg: 
fiom  one  another*  or  from  what  I  wrote  before.  And  that  it  might  appear 
experimentally,  how  the  increaie  of  the  Angle  increases  the  length  of  the 
Image,  and  aMb  that  no  body,  who  has  a  Mind  to  try  the  Experiment  cxaAly, 
inignt  be  troubled  to  procure  a  Prifm  which  has  an  Angle  juft  of  the  Bigne6 
$i(Cg^edl)y  me;  I  tryed  the  Experiment  with  divers  Angles,  aikl  have  fet 
^own  my  Tryals  in  the  fbUowing  Table ;  where  the  firft  Column  exprelTes 
the  Angles  of  two  Kifins  which  I  ufed*  which  were  meafured  as  exadly  as  I 
could  by  applying  them  to  the  Angle  of  a  Sedor;  and  the  fecond  Column 
expreifes  in  Inches  the  length  of  the  Im^  made  by  each  of  tho(e  Angles ;  its 
Breadth  being  two  Inches,  itsDiftance  m)m  the  Prifm  18  Feet  and  4  Inches^ 
and  the  Breadth  of  the  Hole  in  the  Window-fhut ;  of  an  Inch. 


jingles 
ThcfirftPrifin\6o  .  24 


Lengths 

7i 
97 


The  fecond  Prifin  «n62  ^  12 

;Kj  .  48 


Lengths 

7: 

10'- 


t 


You  lUay  perceive,  that  the  Length' of  the  Images,  in  refpeft  of  the  An- 
les  that  made  them*  are  Something  greater  in  the  fecond  Prifin  than  in  the 

ft;  but  that  was  becaufe  die  Glab*  of  which  the  fecond  Prifin  was  madet 
hact  the  gretter  Refradi ve  Power. 

.  The  Days  in  which  I  made  thefe  Tryals  were  pretty  dear,  but  not  fo  dear 
as  Ideiired ;  and  therefore  afterwards  meeting  with  a  I>2y  as  clear  as  I  defired^ 
I  repeated  the  Experiment  with  the  fecond  Prifin*  and  fbimd  the  Lengths  of 
the  Image  made  oy  its  feveral  Angles*  to  be  abcHit  ^  of  an  Inch'greiter  than 
before,  the  Meafures  being  thofe  fet  down  in  the  T J>le. 


-   ToL  I. 
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The  reaibn  of  riiisditferencci  I  apprehend*  wa$>  that  in  the  ckareft  Dxp 
the  Light  of  the  White  Skies>  which  dilutes  and  renders  invilible  the  fainted 
Colours  at  the  Ends  of  the  Image^  is  a  little  cUminiihed  in  a  dear  Day,  and 
fo  gives  leave  to  the  Coburs  to  appear  to  a  great  Length ;  the  Sun's  Light  ac 
-  the  feme  time  becoming  Brisker,  and  (b  ftpepgthning  the  Colours>and  miadcii^ 
the  faint  ones  at  the  two  ends  more  conipicuous.  For  I  have  obfervedi  that  in 
Days  ibmething  Cloudy,  whilft  thePrifin  has  flood  unmoved  at  the  Window* 
the  Image  would  grow  a  little  longer  or  a  little  ihorter,  accordingly  as  the  Sun 
was  more  or  leis  obfcur*d  by  thin  Clouds  which  pafTed  over  it ;  the  Image  be« 
in2  fhortef];  when  the  Cloud  was  brightefl,  and  the  Sun's  Light  faintefl. 
Whence  'is  eafie  to  apprehend,  that  if  the  Light  of  the  Clouds  could  be  quite 
taken  away,  fo  that  the  Sun  might  appear  lurrounded  with  Darknefs,  or  if 
the  Sun's  Light  were  much  flronger  than  it  is»  the  Colours  would  fHU  appear 
to  a  greater  Length. 

In  all  thefe  OMbrvations  the  Breadth  of  the  Imase  was  juft  two  Inches. 
But  ob&rving  that  the  Sides  of  the  two  Ptifins  I  uied  were  not  exadly  plain^ 
but  a  little  Convex,  (the  Convexity  being  about  fo  much  as  that  of  a  double 
Convex-Glafi  of  a  fixteoi  or  eighteen  Foot  Telefcope)  I  took  a  third  Prifin* 
whofe  Sides  were  as  much  Concave  as  thole  of  the  other  were  Convex;  and 
this  made  the  breadth  of  the  Image  to  be  two  Inches  and  a  third  part  of  an 
Inch,  the  Angles  of  this  Prifini  and  the  Loigths  of  the  Image  made  by  each 
of  thofe  Angles,^  being  thoie  exprefl  in  this  Table. 

.^/^       iMffhi 
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In  this  cafe  you  (ee,  the  Concave  figure  of  the  fides  of  the  Prifm  by  ma- 
ling  the  Rays  Diveige  a  littk,  caufes  me  Breadth  of  the  Image  to  be  greater 
in  proportion  to  its  Length  than  it  would  be  otherwife.  And  this  I  thought 
fit  to  give  you  notice  o^that  Mr.  Lttcu  may  examine,  whether  his  Prifin  have 
not  this  fault.  If  a  Prifinmay  be  had  with  fides  exadly  plain,  it  may  do  weD 
to  try  theExperiment  with  that;  but  its  better*  if  the  fides  be  about  fb  mudi 
Convex  as  tmfe  of  mine  axe,  beoauie  the  Image  will  thereby  become  much 
better  defined.  For  this  Convexity  of  the  ndes  does  the  fame  eflbft,  as  if 
you  fhould  ufe  a  Prifin  with  fides  exa&Iy  plain>  and  between  it  and  the  Hole 
m  the  Window-fhuty  place  an  Objed-Glafs  of  an  1 8  Foot  Telefcq>e,  to 
make  the  round  Image  of  the  Sun  appear  diftindly  defin'd  on  the  Wall*  when^ 
thePrifin  is  taken  away>  and  coniequently  the  long  Image  made  by  the  Prifin 
to  be  much  more  difliiiAly  defined  (efpecially  at  its  fbeight  fides)  than  it .  wouUL 
be  otherwife. 

One  thing  more  I  fhall  add :  That  the  utmofl  length  of  the  Image> 
from  the  faintefl  Red  at  one  End^  to  the  faintefl  Blue  at  me  othet^  mufl  oe 
meafured.  For  in  my  firft  Letter  about  Colours*  wher^  I  bt,  down  tlie  Length 
to  be  five  tunes  the  B])eadtli>  I  calkd  that  Length  the  utmofl  Length  of 
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the  Image  j  and  I  meafured  the  utmoft  Length*  bccaufe  I  account  all  that 
Length  to  be  caused  by  the  immediate  Light  (» the  Sun>  feeing  the  Colours 
(as  I  noted  above)  become  viiibk  to  the  greateft  Length  in  the  deareflDays^ 
that  is,  when  the  Licht  of  the  Sun  trahfcends  moft  the  Light  of  the  Clouds* 
""Sometimes  there  will  happen  to  flioot  out  from  both  Ends  of  the  Image  a 
glaring  Light  a  good  way  oeyond  theft  Colours*  but  this  is  not  to  be  regard- 
ed, as  not  appertaining  to  the  Image.  If  the  Mdiures  be  taken  right,  the 
whole  Length  will  exceed  the  Length  of  the  ftreight  Sides  by  about  the 
Breadth  ofthe  Image. 

By  thcfe  thmgs  fet  down  thus  circumftantially,  t  prefuitie  Mr.  Lhcm  will 
be  enabled  to  accord  his  Tryals  of  the  Experiment  with  mine;  fo  nearly  at 
leaft  that  there  (hall  not  remain  any  very  cofiHderable  diflference  between  us* 
For  if  ibme  little  difioence  fhould  (till  remain,  that  need  not  trouble  u^ 
any  further^  feeing  there  may  be  many  various  Circumftances  which  may 
conduce  to  it;  fucn  as  are  not  only  the  different  Figures  of  Priims>  but  alio 
^different  Refiadive  Power  of  Glaffes,  the  ditferent  Diameters  of  the  Sun 
at  divers  Times  of  the  Year,  and  the  little  Errors  that  may  happen  in 
Meafuring  Lmes  and  Angles,  or  in  placiing  the  Prifin  at  the  Window ;  though 
for  my  part,  I  took  Care  to  do  theft  tilings  as  exa<9jy  as  I  could.  How- 
ever Mr.  Lucas  may  make  fure  to  find  the  Image  as  long  or  longer  than  I 
)iave  fet  down,  if  he  take  a  Prifin  whofe  Sides  are  not  hollow  ground,  but 
]plain,  or  (which  is  better)  a  ver Jr  little  Convex^  and  whdfe  Remfting  An*- 
gle  is  as  much  greater  than  that  I  ufed,  as  that  he  hath  hitherto  tryed  it  with 
IS  lefs;  that  is,  whofe  Angle  is  about  66  or  6'j'Deff^sSy  or  (if  he  will)  a  littte 
^greater. 

Concerning  Mr.  L$K4is  other  Experirtients>  I  am 'much  obliged  to  him  that 
he  would  take  ttieft  things  fo  far  into  Confideration^  ahd  be  at  fo  much 
Paihs  for  iBxamiliing  thefrfi ;  and  I  thank  him  fo  touch  the  nibre,  becaiife  ho" 
is  the  firft  that  hath  fent  me  an  Experimental  Examination  of  them*  But  y^c 
it  wiD  conduce  to  his  more  (peedy  and  fiill  Satisfaftion,  if  he  a  little  c^iange* 
the  Method  which  he  has  propounded,  and  inflead  of  a  Multitude  of  Things 
'Yry  only  the  Experimentfim  Cmcis.  For  it  is  not  Number  of  Experiments  but 
^Veight  to  be  regarded;  and  where  one  will  do,  what  need  mary  ? 

The  nrain  thing  he  goes-  about  to  examine  is,  the  D^erem  Refrangitilp  of 
lUjgkt ;  and  this  I  deftionfhiated  by  the  Expcrimentum  CrHcis.  Now  ifthis 
DOTionlhration  be  good,  there  needs  no  further  Examination  of  die  thing;  if 
not  good,  theFauft  of  it  is  to  be  (hewnt  For  the  only  way  to  examine  a  De- 
nionurated  Propoiitidn  is,  to  examine  the  Denfcnftration.  Let  that  Experi- 
ment therefore  be  examined  in  the  firft"  place,  and  that  which  it  proves  be 
acknowledged,  and  then  if  Mr.JL^^  wants  my  Afliflance,  to  unfold  the  difficul- 
ties which  he  finfies  tobe  in  the  Experiments  he  has  propounded,  he  fhall  freehr 
have  it.  At  prefent  I  fhall  fey  nothing  in  Anfwer  to  nis  Experimental  Difcourfe, 
but  this  in  general,  that  it  Has  proceraed  pardy  from  fome  mifunderfbnding  of 
what  he  wntes  againfl,  and  partly  for  want  of  due  caution  in  trying  Experi- 
ments ;  and  tbit  amongft  Ihs  Experknents  there  is  one^  which  wnen  duly  try- 
^^  •  Z  2  e» 
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cd  is>  next  to  the  Exferimfm$m  Qmu^  the  moft  confpicuous  Experiment^ 
J  knowy  for  proving  the  difierent  Refiangibility  of  Lights  which  he  brings  it 
to  prove  againft. 

By  the  Poft-fcript  of  Mr.  IjttcM^s  Letter,  one  not  acquainted  with  what  has 
pafTed,  n[ught  think,  that  he  quotes  the  Obfervation  of  tne  Rffj/al  Society  againfl 
me ;  whereas  the  Relation  of  their  Ob(ervation*  which  you  tent  to  Uegty  con« 
tained  nothing  at  all  about  the  jufl  Proportion  of  the  Length  of  the  Im^  to 
its  Breadth  accordii^  to  the  Angle  of  tne  Prifin,  nor  any  thing  more  (fo  far 
as  I  can  perceive  by  your  laft)  than  what  was  pertinent  to  tne  things  thea 
in  difpute,  viz^  that  tney  found  them  fucceed  as  I  had  afEntied*  And  there- 
fore, Hace  Mr.  Laifias  has  found  the  fame  Succefs,  I  fuppofci  that  when  he  ex- 
pr^iTed,  That  he  mnch  rejojced  to  fie  the  Ttjals  of  the  R^  Society  sfgreefi  exdSlfi 
with  hisy  he  meant  only  fo  far  as  he  agreed  with  mine. 

P.  S.  /  W  bki  to  have  forgotten  to  advifij  that  the  Experimentum  Crucis, 
atui  fitch  others  as  Jhali  be  made  fir  kgooi^if^g  the  Nature  ofColottrsy  be  tnade 
with  Prifins  that  RefraSl  fi  nrnch^  as  to  nu3^  the  Length  of  the  Images  five 
times  its  Breadth^  and  rather  more  than  lefi;  for  otherwifi  Experiments  will 
mtfmceedfi  pLnnly  with  others  AS  thej  have  dime  with  me^ 

AnOpiul  £«•  VIIL  I  took  a  fUff  piece  of  brown  Paper,  and  pricking  a  finallHoIe  there-^ 
Ireph.*  (jrayl*'^'  in,  I  held  it  at  a  litde  cuftance  from  me :  then  applying  a  Needle  to  my  Eye, 
N.iii.  $,%u.  I  was  furprized  to  fee  the  Point  of  it  inverted.  The  nearer  the  Neeak  was 
lune.  An.  1C9C.  jq  ^  fjole,  it  was  fo  much  the  more  magnify'd,  but  left  diftind ;  and  if  it 

were  fo  held,  as  that  its  Image  was  near  to  the  Edge  of  the  Hole,  its  Point 
(eemed  crcx)ked.  So  that,  it  ieems  thefe  finall  Holes,  or  fomewhat  in  them, 
perfotm  the  Effeds  of  a  Concave  Speculum>  and  fo  I  take  leave  to  caU  them 
jierial  Specnbtms. 

A  ProbUm  pf        IX.  I  •  Mi tto  tibi  hac  occafione  Conftrudionem  Problematis  uMazent  nuper 
f  ^ j5"ci/*''*^  ^  ^^  inventam,  &  a  Collegis  meis  felicem  fatis  judicatam.    Problema  eft ; 
i^ugens,  N.  57.     I^^^f  Specula  Cavo  am  ConvcAOy  itemque  Octdo  (fr  PunSo  Rei  vifiy  invenire 

OA  A*      6     P^^^^'^  Reflexionis. 
iVg.  7«.  Efto  Speculum  ex  Sphaera  quae  Centrum  habeat  A  Punfhim,  Oculus  vcro 

fit  in  B,  &  Punftum  Vifibile  m  C,  Planumque  dudum  per  A,  B,  C,  facial 
in  Sphaera  Circulum  D  ^  in  quo  invenienda  (Int  Reflexionis  PunSa.  Per 
tria  PunSa  A,  B,  C,  defcribatur  Circuli  Circumferentia,  cujus  fit  Centrum  Z; 
occurrat  autem  ei  produda  A  5^,  Perpend.  B  C,  in  R,  &  fit  duabus  R  A,  O  A> 
tertia  Proportiondis  N  A,  eritque  N  M,  Parallcb  BC,  altera  Afymptoton. 
Rurfus  fint  Proportionales  E  A,  7  A O,  AI,  &  Summa  I Y  aequali  I N,  duca- 
tur  Y  M  ParaUela  A  Z  j  eaque  eric  altera  Afymptotos.  Denique  fumptis  I  X> 
I S,  quae  fingute  poffmt  dimrdlum  Quadratum  A  O,  una  cum  Quadrato  A I ; 
erunt  Pun£b  xicsin  Hyperbola,  aut  Sedionibus  oppofitis  D  ds  ad  invemas 
Afymptotos  defcribendis,  quarum  Interfeftiones  cum  Circumferentia  T>  0> 
oftendcnt  Pun&a  Reflexionis  qusfita.  Conflrudio  haec,  in  omni  Cafu,  qua 
Problema  folidum  eft^  locum  habet^  praeterquam  in  uno,  ubi  non  Hyper1x>h 

"^ fed 
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fed  Paiabola  defcribenda  eft ;  cum  himirum  Circumferentia  per  Pun6^a  A>  By  C, 
deTcripta,  tangit  Redam  A  £« 

2-  Cum  Nobilillimi /ftjftwV  Cojiftructionem  ad  Calculos  revocarem,  can-  By  M.SIufluf, 
dcm  omnino  mccum  Analyfin  fecutum  cfle  dcprehcndi ;  fed  cum  ex  iUa  dus  '^''^- 
nafcantur  EflFectiones,  utraque  per  Hyperbolam  circa<Afymptotos ;  lUeunam, 
Ego  alceramy  uti  facilioraib  iel^eram.    tLvidens  eft  autem,  nihil  aliud  quasri 
hoc  Piobkmate  (fi  illud  ad  Tcrminos  mere  Geometricos  revocemus)  nil! 
in  dato  Circulo>  cujus  Centrum  A,  Radius  A  P)  Punfhim  aliquod  ut  P^  a 
quo  dudis  ad  Punda  data  £,  B^  insqualiter  a  Centro  A  diihntia,  Redis 
P  E,  P  B,  Reda  A  P,  produda  bifecet  Angulum  E  P  B»    Quod  quidem  va- 
rios  Cafus  recipit.    Vel  enim  Normalis  ex  A  in  Redum  E  B,  nimirum  A  O, 
cadit  inter  E  &  B,  vel  ultra  B.    Si  ultra>  vel  Redangulum  E  O  B  aequale  eft 
Quadrato  A  O,  vel  majus  vel  minus^    De  cafu  aequalitatis  videbimus  infra ; 
nunc  vero  tres  alios  Cafus  eadem  fere  Conftrudione  compledemur.    Per  tria 
punda  A,  E,  B,  tranfeat  Circulus,  ad  cujiB>  Circumferentiam  producatur  A  O  Fi^.  79,  8d,  flU, 
inD.  Ac  11  quidem  pundum  O  cadat  inter  E & B^  Reda  A O  verfus  O  pro* 
ducenda  erit;  fin  autem  ultra  B,  fitque  Redangulum  E  O  B  majus  Quadra-- 
to  A  O,  producenda  erit  verfus  A ;  at  fi  Redangulum  quadrato  minus  fiierit, 
Circulus  in  ipfo  pundo  D,  redam  A  O  fecabit.    Tum  duda  A  X,  parallela 
£  B9  fecante  Circulum  datum  in  N>  fiat  ut  Redangulum  D  A  O  ad  quadra- 
tum  AN,  ita  7  AX  ad  AH,  quas  fumenda  erit  veilus  X,  fi  O  cadat  inter  E 
&  B,  aut  Redangulum  E O  B  minus  fit  quadrato  O  A;  at  ex  parte  contraria^ 
fi  fit  majus.     Ponatur  nunc  O  Q^asqualis  A  H  (in  dii^dum  E  B  primo  &  fe? 
cundo  cafu,   tcrtio  vero  verfus  E :)  tum  fiant  proportionates  X  A,   N  A, 
HK,  fumenda  omni  cafu  verfus  X:  fedaque  A  O  in  V,  ut  fit  eadem  Ratio 
K  A  ad  A  V,  quae  AD  ad  AX;  junjgatur  K  V,  ac  producatur  donee  occur- 
rat  reda  E  M  Paralldae  O  A>  inddinite  produdas,  in  pundo  L ;  erunt  onmi 
cafu  K  L  &  QJL  Afymptoti  Hyperbola?,  quae  per  ptmaum  O  defcripta,  pro- 
poHto  fatisfaciet :  hoc  tantum  difcrimine,  quod  pnmo  &  fecundo  cafu  Hyper* 
oola  per  O,  Problema  folvet  in  fpeculo  Convexo,  Seaio  vero  ei  oppofita  in. 
Concavo ;  at  tertio  cafu  contra.  Hyperbola  per  O  ferviet  Concavo,  ejus  oppofita  . 
Convexo.    Atque  id  quidem>  cum  punaum  V  cadit  inter  A  &  O ;  nam  fi 
ultra  O  caderct,  unica  Hyperbola  inter  eafdem  QL,  KL,  defcripta,  tarn  fpe- 
culo Convexo  quam  Concavo  fetisfaceret.    Caeterum  fi  Y  cadereLin  ipwm. 
punctum  O ;  Problema  tunc  Planum  elfet,  &  ipfac  Reaae  L.Q^.LK>  illud  ab-    . 
fblverent.     Unde  patet  Problematis  hujus  dari  Cafus  iofinitos,  quLper  Locum. 
Planum  folvi  poflunt :  quo  magis  venia  digni  videntur  ii,  qui  illud  per  eun-* 
dem  Locum  univerfe  folvi  pofle  cenfuerunt,  quod  ipfis  aliquoties  Calculus  feli- 
citer  cecidiflet.    Nulla  enim  dari  poteft  trium  punctorum  A,  E,  B,  pofito,  (de 
cafu  aequalitatis  Rectanguli  E  O  B,  &  Quadrati  O  A,  mox  videbimus,)  quae  non 
admittat  Circulum  aliquem  ex  Centro  A  defcribendum,  ad  cujus  Circumfe- 
rentiam Problema  per  Locum  Planum  folvi  queat.     Hujus  autem  Circuli- 
Radius,  fi  tanta  eft,  ita  invenietur :  inprimo &  fecundo  cafu  fuperioris Co^-^j 
ftructionis  fiat  ut  Quadratum  AX  una  cum  duplo  rectangulo  O  ADyiad^du-^ 
plum  Quadratum  A  D ;  ita  Quadratum  A  O,  ad  Quadratum  A  N,  erit^A  N 
Radius  quaefitu^*  At  in  tertio  cafu>  faciendum  efti  ut  Qiiach^tum  A  X  minu^ 

Dupto. 
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Dupio  Rcd&nguk)  O  A  D>  ad  Duplum  Quadr^tum  A  D ;  ita  Quadratum 
A  O,  ad  Qyadratum  A  N. 

Conftruendus  nunc  fupereft  aKus  cafus,  aequalitatis  nempeRedanguUEOBj 
&  Qiiadrati  A  O,  five  in  quoCirculus,  per  punfta  A,  B,  E>  defcriptas,  tangic 
Keftam  A  O*  Rede  autem  monuit  Clariffimus  Hugtrnm  hoc  cafu  defcri- 
bendam  effe  Parabolam ;  quod  tamen  non  ita  intelligendum  eft  quafi  per  Hy- 
perbolam  (blvi  non  poffit » cum  &  Hyperbokm  &  EUipfiny  imo  Infinitas  (H  quis 
Methodo  noftra  uti  velit)  admittat;  ied  quod  Parabolam  quoaue  recipiar^ 

auem  alii  cafus  tefpuunt.  Eadem  ratione  temperandum  eft  quod  ait ;  Cob«- 
irudionem  fuam  omni  cafu  quo  Problema  (blidum  eft ;  locimi  habere ;  intelligic 
enim,  levi  mutatione  (emper  inveniri  Hyperbolam  quae  propofito  ferviat :  quod 
cafus  a  nobis  fuperius  Conftrudos  cum  ejus  Conftrudione  comparand  planum 
fiet.  Ut  autem  ad  cafum  aeaualitatis  redeam,  &  nequid  temere  affemifle  vi* 
dear,  Ecce  tibi  non  unam,  fea  duas  Parabolas,  ac  pran^rea  Hyperbolas  Oppo« 
Ft;.  8z.  litas  quas  Propoiitum  abfblvunt^  Sint,  ut  prius,  punda  data  £,  B>  Circulus 
ex  Centro  A,  ac  alius  per  tria  punda  A,  E,  B,  cujUs  Tangens  fit  A  O,  Cen* 
trum  D.  Duda  Dianietro  N  A  D  X,  fiant  trcs  Proportionalcs  X  A,  N  A,  Z  A, 
cujus  dimidium  fit  A  L.  Fiant  iterum  tres  Proportionales  2  O  A,  N  A>  I  A, 
cujiisdlmidiumfit  KA,  &  perficiatur  Redangulufn  L  A  O  V ;  produ6bque 
L  V  in  S,  donee  V  S  fit  tertia  Proportionalis  ipfarum  A  I,  O  V ;  Axe  S  L> 
Latere  Redo  A  I,  Vertice  S>  defcribatur  Parabok ;  haec  enim  Circulum  fea« 
bit  in  pundis  P,  P,  quaefitis.  Tantundem  faciet  aKa,  fie  perfedo  Redangulo 
l3  A  K  C,  &  produda  K  C  in  T,  ita  ut  C  T  fit  tertia  Proportionalis  ipfarum 
A  Z,  t)  Q  deicnbatur  circa  Axem  T IC  Vertice  T,  Latere  Redo,  Z  A  :  oc- 
curret  eriim  Circulo  in  iiidem  pimdis  P,  P.     tacilior  adhuc  eft  Conftrudio 

^Tig  83.         per  Sedioxies  Oppofitas ;  fadis  enim,  ut  prius,  tribus  Proportionalibus  XA, 

N  A,  Z  Aj  dfenuttatur  Z I  Koftnalis,  tertiaProportionaHs  t)upte  AO,  &  A  N. 
Erit  itaqtie  Z  I  major  Z  A,  cum  bupla  A  O  minor  fit  X  A :  tum  in  pundo 
I,  inclinettu"  utrinque  Angulo  Semiredo  ad  lineam  I  Z>  redae  IQ^  I M,  & 
abutraque  parte  indefinite  producantur;  demutn  circa  iUas  tanquam  Afympto^ 
tos  defaibatur  per  A  Hyperbola,  &  alia  ipfi  Oppofita ;  haec  enim  fatisfaciet 
Problemati  in  Specufo  Convexo,  ilia  in  Concavo*  Cum  vero,  ut  oftendimuss 
Z I  fempef  major  fit  Reda  Z  A,  Reda  I M  nunquam  tranfibit  per  A.  Non 
*  dabitur  itaque  Cafus,  quo  C5c  hac  Conftrudione,  velut  in  praeccocntibus,  fto* 
blema  per  iplas  Afymptotos  folvi  poffit^.  &  tamen  hoc  quoque aliquando  Lo- 
cum PlantMn  adttiittit  j  cum  fcilicet  accidit,  ut  Reda  X  O  duda  ad  Centrum 
1>,  Tai^t  Circulumi  N  P  P ;  ipfum  enim  pundum  Contadus  quaeftionem 
folvit*  Et  haec  quidem  de  Problemate,  quod  hadenus  multorum  ingenia  exci^ 
cuit,  &  cujus  folutionem  ante  aliquot  Anftos  abfolvi. 

Slufiu*'^?*ii  ^'    '  Accipc  quae  circa  ^ax^tm  Problema,  cur  is  fecundis  meditatus  fum. 

t'  €\xi.  *  l5atus  fit  Circulus,  cujus  Centrum  A ;  punda  data  funt  D8cd.  Suppona- 
iix- 84-  tur fadum  quod  quaeritur ;  fitque  Radius  Incidens  D E,  Reflexus  Ed;  &  ex 
Pundo Reflexionis E cadat  in  junffaunD  A,  Normalis  EI,  &Tn  candem,  ex  d% 
Normalis  ^N,  occurrantque  eidem  Tangens  EC  &  Radius ^E,  produdis  in 
B.  SitnuncDA  =  «,.  AI=r4.  NA  =  ».  EI  =  e.  dTSl^L  BA=^. 
A  E  =  f .  C  A  =:  Xk    IgitUr,  cum  Angulf,  D  E  e>  C  £  B>  *fint  a^qualcs,  & 

Angulus 


—  ATjr  Z=Z  Z,Xy 
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Angulus  C  E  A,  Rtdus,  ex  Hypothefi  emnt  tres,  t)A,  CA,  B A,  Pfermonice 
Proportionalcs  (hoc  eium  facile  oftenditur).  £rit  itaque  ut  D  A,  ad  B  A, 
ita  DC,  ad  CB;  five  in  terminis  Analyticis,  z^ijiiz.  -'  x  :  x-n  8ciz,y 

"ve  ^^-jT    =  A-    Cum  autem  Redangulum  C  A  I,  five  x  ^ 
fitxqualeQuadntoAE,  five5r^,eritA-  =  ?-^,  &  per  confequcns -^-^  = 
?7,  five  — ^^^—  =  jr.    Porro,  eft  ut  ^N,  ad  E  I:  ita  N  B,  ad  I  Bj  ; 
five^:^:  :jF -»:jf  -  4.    Itaquejr^  -  »^  =  ^^  -  ^4;  &jf  =  — 7-^— ~.  . 

Igitur '  —  =  — f five  2  sc  t  aa  ^  i  x^nae^aqba  -Arqi/HC  • 

^^*ff""*ff*    QP«  xquatio  eft  ad  Hyperbohm  circa  Afymptotos» 
cujusConftrudiocumCircuIooato,  Problemati  wtisfacit.  Cum  vero,  ob  Cir- 
culumjfit^^  =  44  -|-  rr,  fi  loco  zbz^aoy  ponatur  eju;  Valor  zbz.qq—  . 
zhz^te^  nabebitur  alia  pariter  ad  Hypeibolam  circa  Afymptotos  *  *  f  f  - 
z  b  X0ec  -^  z  z,nae  ^  q  qb  a  -^-aqnc  =  —  z,qqe.    Et  hac  Methodo,  at-  ^ 
que  il]a>  quam  in  LibeOo  noftro  «  jtnaljfi  expoluimus,  prodibunt  infinite  .. 
i£quationes  ad  Mypeibolas  &  Elfipfesy  qux  cum  Circulo  dato  Problema  ab- 
Ibivent ;  nifi  quod  EfiRsdiones  plerumque  mtricatiores  evadunt  quam  ut  operx 
pretium  fit  ilhs  aggredi :  confmii  tamen  poterunt  eo  modo^  quo  ibi  uu.  fu- 
mus  in  EUipfi. 

Retulimusy  ut  vides.  Calculi  noftri  Summam  ad  Eneam  D  A>  fed  &is  ani- 
nudvertis,  non  majori  difficukate  refeni  potuifle  ad  i/  A  (quae  pariter  data 
eft)  du&is)&Z  lineisy  quas  in  Schemate  pundis  adumbravimus.    Verum  novo   . 
Calculi  laboit  non  eft  opus.    Si  enimRedx  dh^  ejufdue  partibus^  eo(dem  ac 
mius  terminos  Analyticos  adhibeas>   h.  e.   fi  ip£mi  d  A  facias  squalem  z,.  . 
D  n  =  ^. »  A  =  ».  AI  =  4.  #  E  =  f.  &c.  proibit  cadem  iEquatio  quae pri- 
us>  &  infinitas  alias  Hyperbolas  &  Ellipfes  obtinebis,  qux  cum  Circulo  data  - 
Problonati  fatisfacient.    4»af7iJi)i  efTem  fi  fingdos  Cafus  profequi  vellem,  cum   < 
illorum  uEquationes  ibla  Signorum  +  &  -  variatione  oifcemantur.     Unum 
tamen  excipio,  nimirum  cum  Angulus  4/  A  D  eft  Kedus ;  ejus  enim  squatio 
habetur,  ex  pundis  a  priori  squatione  partibus,  in  auibus  n  (qu«  in  nihilum 
abit)  invenitur  :  nempe  h«c,  zz^baa  -  qqba=:tz.qq  -  z^qqfy  vd  (pro 
zx^bda,  pofito  ejus  vabre)  x.b qq  -^  qqba=zz»h€e--x.qqe. 

Sed  animadvertendum  eft,  quod  licet  reraiendo  Analyfin  ad  R^ftani  D  A, 
flatim  fefe  o£Ferant  in  xquatione  dus  Hyperbolas ;  &  alias  totidem  ^  prioribus 
divefia?,  cum  refertur  ad  Reftam  rfA;  eafikm  tamen omnino  Parabolas  habe- 
tu  ad  utramvis  Re£brum</A,  vel  D  A>  refcratur , Analyfis :  cujus  rci  ratio   -. 
levi  confideratione  tibi  occurr6t^ 


Fateee 
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Paterc  nunc>  ^  C/.  ut  fupenorem  Analydn  omnibuS)  qu£  circa  Speculorum 
Sphsriconun  Refiedionem  proponi  fblent>  Problemacibus  appliceoi)  novo  h&o 
Yi^.  8^.  Schemate.  Sit  ^itur^  ut  priusy  Circulus*  cujus  Centrum  A>  Pundum  D  daturn^  & 
ab  eo  Radius  Incidens  D  £,  cujus  Reflexus  fit  E  Q.  Junda  D  A,  ducatur  ad  ilkm 
Taneens  ECf  &  Norroalis  EI;  & pitxlucatur  ad  candcm,  Reda  QEB  j  De- 
nominentur  partes  ut  prius.D  A  =  *.  CA-^^f.  AE  =  ^.  BA  =  7.  AI  =  ii. 
IE  =  r.    Igitur»  propter tres DA>  CA,  BA^  Harmonice  Proportiooalesi 

&  tres  C  A,  A  E>  AI>  Geometrice,  Temper  habd>itur  asquatio^  = ^  ^— » 

mm    ^0   ^9  mm    mm 

in  quodcunque  Circuli  pundiim  cadat  Radius  D  E.  Itaque  fi  quanatur 
pundum  E,  in  quod  fi  Ridius  DE  Incidat,  Refledatur  'r^ftfAx{>#(  Diametro 
LAV  normaliadD  A;  Reflexus  QE,  produdus  tranfibit  per  I,  ut  patct; 

&  I  ac  B  coincident.    Igitur'^  =  y  = ^' — ;  five,  44  -  f  ^-2— 

=  "!??>  &  Problema  per  Plana  folvetun 

Si  qusratur  pundum>  ^  quo  Radius  Reflefbtur  pataDelus  alteri  cuilibet  li- 
ntXj  ut  A  K  Cdud«  ex  Ccntro  A  i)  ducatur  ad  illam,  ex  pundo  I,  Taogens 
K  L  =  ^  Evidens  eft>  Triangula  A  K  L>  E I  B>  fore  fimilia,  cum  omnia 
Latera  uhius  parallelatint-Lateribus  alteriusi  &c.  Itaque  A  L,  ad*  L  K ;  ut  E  I, 

ad  1 B, five qidiieia'^y;  8c^ =  T  = - — ■  >   &  *  ^ '  = 

i  (]z,aa  -'  iz^dae  -^  q^ a  -^ qqdc;  five,  pro 4 4  pofno q ^ —e Cy z,jj'  =r 
2«.f*  —  1  K,qee  --  iz,dae^q'a  '\'  qqde.  Utraque  autem  aequatio  eft 
ad  Hyperbolicam  circa  Afymptotos,  qux  cum  Circulo  dato  Problema  abfolvit. 
Propon^itur  ntinc^efficere,  ut  Radius  Reflexus  tranfeat  per  datum  pundum 
N,  (ut  in  Problemate  ^Ihazeni)  vel  ut  produdus  verfus  pundum  ReflexionK^ 
E,  occurrat  dato  pundo' N.  Ex  N  cadat  in  A  L  Normalis  N  O  ==  »,  fitque 
A  O  =  ^.    Patet  efle,  ut  A  O,  ad  diiflfeffentiam  ipfirum  0"N,  A  B  j  ita  E  I, 

adlByh.e.t:n-rji::e:a''jf;  vc\ If  :y  --  n  i i e :y ^ a.    Igitur  — r 

^rr:  t  =  —      -' — .-Unde  iz^baa^l  Z0'n>ae'-ipqlfa  A-a  a  nez=tz,qa 

^  x,qqe;  nim.  ilia  ipfa  aequatio-Problemads  uilhaunuim  quam  fupra  innui* 

mus:  Vel  fecundocafui  — r— . =  r  = — — >  five  zz^bna  + 

'  b  •\-  e        -^       «.*4  —  f  f 

\jcnae^qqba^qqn€'=:z,bqq  -{•  z,qq e»^ 

~AtqueJi«c  funt  Problemata,  quae  circa  pundum  Reflexionis  proponi  Iblenr, 

in  quibus  t^men  Finitam  pundi  D  dati  diftantiam  fuppofuimus.     Sed  facdior 

erit  Analyfis,  fi  fupponamus  Infinitam.    Seda  enim  C  A  bifariam  in  G>  con- 

flat  ex  pr(^rietate  trium,  DA,  C  A,  B  A,  Harmonice  Proportionalium,  tres 

•DC,  CG>  BG>  fore  Geometrice  Proportionates,   fuppofita  quacunque 

punSai 
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ptmdi  D  diflamia.  Itaquei  fi  fupponatur  Infinita)  B  G  abibit  in  nihilum,  &  pua*"^ 
dum  B  cum  pundo  G  coinciaet.    Igitur  A  B  erit  perpetuo  ^qualis  B  C ;  eric 
itaque  C  A  =  ijr,  &  Reftangulum  C  AI,  xquale  Quadrato  A  E,  dabit,  in 

terminis  AnalydciS)  2  4jf  =  ^^,  fivejf=  ^-^:   Cumque  diftantia  punfti  D 

fupponatur  iofinita,  erit  E  D  Parallela  A  C. .  Itaquey  (i  quanatur  Raditts4le« 
flexus  paralkhis  A  L>  quoniam  eo  cafu  a  8c  j  coincidunt>  exit  a  =z  j  =: 

-  ,  uve44  =  i^f  iSiqusraturutPaiallelusfitAKyeritrurfusf  :^/::f:4-^; 
&  ^ — — *  =^  =  ~-  ,  five  1  q  a  a'^i  dae  z::  ^\    Si  petatur  ut  tran- 

^      t    . 

feat  per  N,  erit,  ut  fupra,  "l^ —  =^7==*  &2^44  +  2«4^=^ff 

+  J  f  r :  Quae  squationes  funt  quoque  ad  Hyperbolas  circa  Afymptotos,  nifi 
N  pundum  cfle  fupponatur  in  A  L ;  nam  cum  tunc  »  abeat  in  nihilum,  fub- 
ktis  ab  ^uatione  jpaitibus^  in  quibus  n  continetur,  refiduas  dant  squationem 
adParabohm,  ut  lupra  quoqu^  monuimus. 

Non  exfpedas,  /^  CI.  ut  cum  Specuh  Concava  haftenus  in  Exem- 
plum  adduxerim^  nunc  agam  de  Convexis.  Scis  enim,  eandem  efTe 
prorfus  Analyfin>  &  iEquationes  fbla  Signorum  +  &  —  variatione 
diftingui.  Scis  Parabohm  vd  Ellipfin  quas  uni  iatisfacit^  £itisfacere  al-> 
teri;  &  fi  Hyperbola  in  Convexo  Prbblema  abfolvat,  ejus  Oppofitam 
paria  facere  in  Concavo.  His  itaque  omiilis^  addo  tantum,  eadem  Analyfi 
tiaberi  in  Speculis  Concavis  Focos  &  Spada,  qus  Radii  occupant  in  Axe,  da- 
ta qualibet  Pundi  Liicentis  diftantia :  Sed  mira  facilitate,  cum  Radii  fuppo- 
nuntur  paralkli ;  quod  tamen  nonnuUo  circuitu  k  quibufdam  demonftrari  vi-  irx.  8tf. 
di.  Nam  in  Speculo  Concavo  E  E,  cujus  Centrum  A,  fi  Radius  extremus 
Refledi  btell^tur  ad  Axem  AR  in  B,  dudaTangente  EC,eritCB  =  BA.  • 
BHecetur 'Semi-axis  A R  in  Qj  erit  itaque  Q^Focus.  Et  QB  Spatiimi  quap- 
fitum.  Eft  autcm  QB  dimidia  C R  (ob  aequales  A Qj  QR>  A B,  B C,)  h^. 
diinidia  excefTus  fecantis  Arcus  E  R  fupra  Sinum  totum.  Igitur  fi  Arcus  £  Rfit 

(^•X.)  g"^* 9>  ^it  A'Q  ioxia6j  &BQ^ —  ipfiusAR. 

looooo 

4#  Compendium,  quodeodem  tempore  inveni  circa  primam  Con  ftrudionem,  Othemife^  by 
ab  initio  tibi  communicatam,  tale  eft :  Duda  linea  A  T,  parallela  C  B,  eaque  j|J  Jg^,  f  7i43. 
bi(eda  .in  V,  pundum  hoc  eft  illud,  per  quod  tranfire  debet  una  Hyperbola-     ftg.  87. 
rum  Oppofitarum,  quarum  Afymptoti  inventae  fiierunt  Y  M,  M  N. 

Sed  en  Tibi  bonam  illamConftmdionem,  quae  in  omnibus  CaGBuSobtinet.     ^g.  88. 
Sit  Circulus  datus  E  D,  aijus  Centrum  eft  A ;  Punda  datay  B  &  C. 

Du^lis  Lineis  A  B,  A  C,  feuit  Proportionales  B  A  (Radius  Circuli)  &  F  A: 
Eodem  modo  C  A,   (Radius  Circuli)  &  G  A-     Tum  jungatur  F  G,  ea- 
que bifecetur  in  H ;  &  per  hoc  pundum  ducantur  Linex  L  H  K,  M  H  N, 
Vol.  L  A  a  fc 
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fc  invicem  inrcrfecantes  ad  Angubs  Redo5>  qtiarumque  L  H  K  fit  PmiMk 
ei  qux  bifecat  Angulum  B  A  C.  Hae  funt  duae  Afymptoti  Hyperbolarum  de- 
fcribendarum  per  piinfla  F  &  G>  &  quarum  una  tranfibit  etiam  per  Centrum 
A,  auarum  Interfeftioncs  cum  Circuli  Peripheria  notabunt  pun6b  Reflexionis 
quaenta. 
Fmirher  eotfider-      5 ,  Vidct  hic  Nob.  Hugemm  qua  ratione  ad  omnes  Cafus  extendi  pofTet  H)^- 

*inn%^p'6iAi  F'"'^'^ ^q^^u"^  Laterum,quam  in  cafu  Ai^uli Refti  fefeftatimofitrrepraj- 

*  cedcntibus  meis  infinuaveram.     Poflet  quoquc  ex  infinitis  Ellipfibus,  quag  ad- 

hiberi  poflimt,  una  feligi  non  difScilis  Conftrudionis :  fed  piget  tamdiu  in 

eodem  Problemate  haerere.    Supereft  tamen  aliquid^  quod  contcmplationem 

habet  non  injucundam;  nim.   cum  Sediones>  qu£  cum  Circulo  dato,ad  Pro- 

blematis  (blutionem  adhibentur>   ilium  in  quatuor  pundis  fecent,  quorum 

duo  tantum  Refkxioni  (erviunt^  quasri  pofler>  quodnam  Problema  (blvent 

duo  reliqua ;  &  quanam  verborum  forma  concipienda  (It  Propofitio,  ut  quatuor 

illos  Cafus  compleftatur.    Deinde  annon  etiam  ijdem  quatuor  Cafus  occurrant 

cum  Punfta  data  a^qualicer  diftant  i  Centro  \ 

4fM».  ib  ^^'  Hftgemm  non  alia  utitur  Analj^fi  quam  mea,  quae  Parabolam  una 

^    '    *        tantum  cafu  admittit.    Q^od  ut  evidentius  tibi  conftet»  iEquationem  qu^ 

Conftruxit  hic  adfcribam*  Repete  memoria*  fi  placet,  qus  fecundis  curis  ad 
te  fcripfi,  &  invenie$>  me  duas  aequationes,  Prbblemati  per  Hyperbobm  ciro 
Afymptos  fblvendo  idoneas,  aflignaffe    has  nimirum ; 

Et  tz^ijq  "  zz^nae  —  <iqbd'\-Bqnez=z  zz,6ee  —  «^f  f; 
ac  fiibjecifle,  levi  mutatione,  (fubftituendo,  ex  gr.  pro  qq^  ejus  Valorem  ^4  -f 
ge)  in  venire  poife  infinitas  Hyperbolas  &  £llip(es>  qux  cum  Circulo  dato 
Problema  fblverent.    Nunc  in  priori  ex  his  asquationibus  pro  bz,qq  ponatur 
ejus  Valor,  fict 

z^baa  —  iz»H4e  —  qqh  a  -^r  qqne  •=!  b  z*e  e  —  z»qqei 

She  -4  -  1?--=  r.-«'  +141^  -  U^. 

z*  a  b  z»b 

Atque  hasc  eft  ^Equatio,  quam  magno  ingenii  acumine»  ac  pari  facilitate^ 
conftruxit  Vir  Doftiffimus* 
4g««».  ib.  Incidi  nuper  in  ftquentem  Conftru6J:ionem»  qua  breviorem  cum  dari  pofle 

jj    J  vix  credam>  committere  nolui,  quin  eam  judicio  ac  cenfurae  tu«  fubmittercm. 

Sint  igitur  Punda  data  E  B,  Circulus  cujus  Centrum  A ;  junftis  E  A,  B  A, 
Secantibus  Circulum in  F  &  C ;  fiant  tres  Proportionales  E A,  FA,  V A,  & 
tres  iterum  3  A,  C  A,  X  A :  Tum  junda  V  X,  ac  produda  utcunque,  (Vei^ 
titeX,  Latere  TranfverfoVX,  acRedo  ipfi  aequali)  defcribatur  Hyperix)b 
XP,  cujusapplicataBadDiametrum  VXG,  Parallete  fint  Redae  AB:  IDa 
enim  fatisfacit  propofitoin  cafu  Spcculi  Convexi,  ut  ejus  Oppofita  in  cafu  Con- 
cavi.  Si  Afymptotos  defideres,  facile  reperiri  poflunt,  produda  V  X,  donee 
cum  EB,  pariter  produdb,  concurrat  in  L;  deinde  bifeda  VX  in  I,  ac 
fumpta  LD  aquali  LI;  junda enim  DI  crit  AfymptODtn  uoaj  in  quam  alia 
nonnalitcr  iccidit  ad  pundum  L 

Scd 
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Sed  fbftafie  ingratum  tibi  noti  erit  inteDigere,  quit  via  ad  banc  ConftniAlo' 
*nem  pervenerim.  Scias  itaquC)  me  ex  priori  mea  Analyfi  deduxiiTe  hoc  modo. 
i>atis  iifdem  quae  priuSf  cadat  in  £  B^  Normalis  A  O9  fitque  pundum  qus- 
fitumPj  exquoin  AO  cadat Nomialis  P R»  Si  AO  fit^;  EO>  *j  OB$ 
U;  AP>  f;  PR.9  e;  AR^  4;  facile  coUigitur  hsciEquatio, 
t  z,daf -^  1  t  bae  ^  1  t^qe  ,  ^  ^df4 
ITir^rd +  ^^  =  44  -   ^|-,    quae  mutan 

joteft  m  has,    X^—^.^-J.?-  ^^4  ^  iq^  -  ^^-j  Et 

^d4e')rbb49^bqq0  i^^^tt-        i-       ^/t 
X^T^lf           +'^— iff-  ^    •    ^^^^  ultimac  Conftru* 

dioQem  olim  ad  te  mifi;  akerius  vero^  CL  Hngtmm.  Primam  autem^  licet  ft 
itatim  in  cooipedum  dedillet ;  fenne  ne^lexeram,  quod  difficilioris  Conftru- 
dionis  efle  prsfumerem.  Sed  me  vano  tunore  delufum  ^ovi,  cum  in  hanc> 
quam  ad  te  mitto,  Conftrudionem  deiinere  nuper  fum  expertus.    Sit  enim, 

fatevioris Calculi  caufc  «. - 1/=  i^  *</  +  i^  ==  i»5  fiet  ^^ ( 

-ff^         **       jj   •  q^  Armm^A-  xqqm^L 

^44 — y— •     Et   additis  utnnque   ^ — — /  1       *  ^     -»    enc 

*#-^ L—     '  +    — ^ LL —    ^r   (hoc  eft  quadratum 

qqA-ma                 .             qqa    .  q^  '\'  m  m  a  a  --  z  q  q  m  a 
«#-"— ^^- 0  «quale44-     *"  +    ^/^ — 

kkqq  4 
Fiet  igitur,    ciif«iio^i^^>f    it:   it  +  «w>w  r:  44  -  "^^^^^;,^^    - 

^1?^        '  ;  &  quadratum  *  -*  *^  T 1    qui  ad  aequationcm  facilio^ 

ten reduci poteft,  iij  pofito i^.^  +  mm^ppi  fiat  — ^  =  4; fit enim tan* 

-^qq         my            -f^tj         iqqmy 
dem,  quadratum  ex  ^ -]^^- + -^  =;;  — ^^ ^         "^ 

f  , ;  quam  iEquationcm  fuperiori  Conftruftioni  refpondere   animadvertcs* 

fiCalculosapplicucrisj  ac  fimul  obfervabis,  ad  quamcunque  lineanun  EA, 
A B,  BE,  referatur  Analy feos  fumma,  eafdem  femper  habere  poffe  SeftioneJy 
qittmvis  loi^iori  circuitu  &  asquationibus  valde  diverfis* 

Aa  2  E< 
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£x  bac  Conftm&ione,  kit  ifAh^yUw  deducere  licet  aherius  PiobIeinati$. 

•  efFedionem,  cum  fcil.  quaerirar  Punftum,  a  quo  Radius  Rcflexus  Paralldus 

fit  cuilibet  line«  datx ;  ut,  fi  dato  Pundo  Luminofo  B,  Circulo  ex  Centre  A, 

*»^.  91*        quxreretur  Radius  Rcflexus  paraUelus  redx  AE.     Idem  enim  eft,  ac  fi  in 

alia  Problemate,  diftantia  pundorum  A  &  £  fupponeretur  infinita ;  quo  cafit 

Tertia  Proportionalis  ipiarum  E  A,  FA,  abiret  m  nihilum,  &  pun^  A  & 

V.  Coinciderent :  Itaque  VX  eflet  xqualis  AX,  &  A  E  paraUela  P E.   Ap- 

plica  igitur  fuperiorem  Conftrudionem  &  Probkma  ab(blves.    Defaipta  fciL- 

(VerticeX,  Latere  Tranfverfo  V  X,  vdAX,  &  Redo  ipfi  squali,)  Hypei> 

bola  X P)  cujus  Applicatas  ad  Diametrum  AX,  paraUels  lint  reds  A E. 

iy  Af .  Hu.  6.  Verum  eft,  quin  imo  mirandum,  Conftrudionem  quam  antehac  ad  te 

rSii  ?'^'       "^  invcniri  quoque  per  Calculum  quem  Dn.  Sbt/ms  de  ea  inftituit  poft  mu- 

tationem qq'maa  -^^  ee;  at  hoc  videtur  fieri  cafii,  nee  ibi  apparet  Conftru- 
dionis  fimplicitatis  nifi  poftquam  earn  peragere  fiitegimus. 

PtwbUmd  Alhazeni/J  Dato  Gradoy  cmjtts  Ccmrttm  A^  R^iim  AD^ffrftotEtu 
dmhus  By  C;  tm/eptire  ffm£i$tm  H  m  Grc$mifrrimU  QratU  dmiy  imJk  dtiQ€  HB^ 
Ti^.  9«.         HCy  fMumt  ^  GrctmfireMtiam  Anptlos  mmUs. 

Ponatur  Inventum,  duftaque  AM  reda,  quas  bifiu*iam  (ecet  Angulum 
BAC,  ducatur  ei  Perpendicularis H F,  itemqueBM,  CL.  Jungatur  ponb 
AH,  cui  Perpendicularis  fit  HE,  RedifqueBH>  HC>  occunat  AM  in 
pundis  K,  G* 


Sit  jam  AM  =  a 

AL  =  c 

LC  =  » 

Radius  AD  =  rf 

A¥  =  x 


Quiaei^asqualesAnguliKHE  &CHZ,five  EHG; 
eftque  EH  A  Angulus  Redus,  erit  ut  KE,  ad  EG;  ita 
KA,  ad  AG.  Qiiia  veio  BM,  adMD;  utHF,  ad 
FK,  erit, 

utBM  +  HFadHE,  itaMFadFK, 


l  e.  k  -^-I'.y.iM-  X  :  -4— .—  •   ad<i  FA  =:  x  fit 

Rurfus>  quiaCL.adLG)  ut  H Fad FG> erit permutando&dividencbCL 
-HFadHF,  utLFadFa«-j:^::c-.:f2^.   qua  ablat* 

abAF  =  *,  fitGA  =  "*  "  ^^.    Eft  auton  EAt=  — ,  quia  Pro- 

*  '~J    -    ■  *    . 

portionafcsFA^  AH»  AEr  Ereo  E  A  -  G  A,  hoc  c(t  E  G»  = 

X 

"'^±^,    EtKA-EA.hoceft,KE  =  ltt-~-^. 

Sed 


Ci8i) 

Seddbdmiis^ouodKEadEG,  utKAadAGj  i.e.i^4^-~: 
dd        nx  -{-cy    ^     aj-^^tx     nx  -  cy 

\Jndft'mycmtvacz4nxxy'^itHx'--ddhHX''ddnxy=znaddy'^niddx 

-zacxyy-ztcxxy-Yddhcy^ddcyy^dddyy-'tddxy.. 

^^      .  ^^      r     zbbc      ^        bhddcx        ibbcjfx 

Et<pua  »  =  — J-,  fit  ~^^x^ ^ JZf,  quiajcAT  =; 

.  .             T-n.      ^        ^^^^      1         ibbcddx        zbbcjyx 
dd'-yy.  Eft  autcm x'  = \Uz:^  qwaxx  = 

J  J  ^        -  zibcxjp       ddicjx 

dd  ^yy.  Ergo j^^/-  -  ^—  .  ^  ^cxyy  \ddcyy  =  -  . 

adddjj-'bddxy. 

£t  divifis  omnibus  per jr  &  dudis  in  4 

-  zbbcxj-'ddbcx^  z  aacxy -{^ ddc ay  =:  -- aaddy,^  bddax 
abddx^cbddx'\'acddy'\'adddy  =  zaacxy  +  zbbexy 

abddx  -  cbddx^Mcddy  +  aaddj 

"^"^  i44c  +  2^*c  =  ^ >    quas .aquatio  eft.: 

ad  Hyperbolaoi* 
Vdqwzbc^HO.'i^^^^^::^^^^ 

Unde  fXMTo  non  idifficuker  invenitur  fequens  Conftmaio :  Jungantur  B  A,    m 
AC,  &  applicato   fttorflm  ad  utramque  Quadrato  Radii  AD.  fiant  inde  ' 

AP,  AQ,v  &  junftaPQ',  dividator  ip6  bifariam  in  R,.  &  ppr  pundum  R 
ducamur  RD,-  RN,  fefe  ad  Redos  Angulos  fecantes,  quonunque  RD,  fit 
poraHela  AD,-  quas  divicfet  bifariara  Angufiim  B  A C.  Erunt  jam  R D,  R N 
Afymptoti  Opjpofitanun  HyperboIarum,quarum  altera  per  Centrum  A  tnuifi-  - 
re  debet,  quaeque'  fecabunt  Circumftrentiam  in  ptmftis  H  quaefitis.    Tranfi-  -. 
brunt  autcm  Hypeibotepcr  Punfta  P,  G. 

Ratio  Gonftruaionis  apparet,  dudis  P  j,  tCOX*  popendiailaribus  in -* 

AM.FitenimA>  =  ^^^five;>;  &A^  =  -*/.     Item  P  >  =  ^^^  . 

de  Camera  facilia. . 

7»  WdsL!.    . 
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AC  =  4 
CK  =  * 

'AG  =  ^ 
FA  =  * 

F  I  =» 


%y  M  r.  Slufius      7.  Mirari  deftje,  Vir  Chrifliine,  candem  in  ^^cp^^uo  PnAlemati  Conftru* 
ih^f,  ^145*        dioncm  ex  diverfis  iEqu^onibus  deduci)  quandoquidem  illae  omnes,  qiiibus 

hadenus  ufi  fumus  in  una  eademque  generali  Analyli  contineantur.  Qjiod  ut 
oftendam,  datus  fit  Circulus  cujus  Centrum  A,  punda  H  &  1 5  fitque  Pun* 
dum  quaefitum  K,  ad  quod  ex  punftis  I  &  H  ducantuf  Reds  H  K,  I K,  & 
Tangcns  KD.  Turn  ex  A  ducatur  quaelibct  AG,  occurreas  HK  in  E,  IK 
in  B>  Tangenti  KP  in  D  (m  nim.  produdis,  qpas  produci  eft  opusj.  His 
pofitis  evidens  eft,  ob  Angulos  E  K  D,  D  K  B,  aequales,  &  Angulum  A  K  D 
Redum,  tres  A E,  BE,  D E  fore  Temper  Harmonice  proportionales.  Itaque 
dudisad  AE  Nonnalibus  KC,  IF,  HG,  ac denominaiis partibus, 
A  K  =  f  habebitur,  methpdo,  quam  in  fecunda  hujus  Probkmatis  Analyfi 
_  J\  olim  adhibui,  haec  generalis  ^Equatio, 

z  bnae  +  iz^dae  --  dqqe  --  z^tj^e. 
Finge  nunc,  A  G  efle  perpendiailarem  ad  H  I,  nihil  varietatis  erit 
in  squatione;   nifi  quod  AF  &  AG,  hoc  eft>  d  ic  x^  eruQC 
asquales.    Pofito  itaque  d  pro  ^9  fiet 

n  d  aa  ~  bda4  -  nqqa'\'hqq4i^::imdi$  -  dh4$  + 
zbnae-^ciddae^xdqqe* 

Si ve  applicatis  omnibus  ad»d  ^  dbj 

-  ^ ^ 4  >f  %hmAS  -ir  iddde^  idq gnr^ 

.'Eadem  ncmpe,  quam  ex  prima  mea  Analyfi,  licet  alia  via,   deduxeram,  & 
quam  nuper,  moao  facili  conftrudam,  ad  te  mifi. 

Pone  cieinde,  A  G  coincidere  cum  A  H  i  abibit  igitur  H  G,  five  b,  in  nihilum. 
Expundis  itaque  ab  squatione  partibus,  in  quibus  b  reperitur,  remanebir, 
nddd  —  nqqa  =  »</rf  -^  ^  pdae  —  dqqe  —  qq^f»  Hanc  auteir,  fi 
tneminifti,  curis  fecundis  inveni,  &  aliam  Jiuic  fimilem,  in  Cafu  pro  Reda 
A  Q  tranfire  intelligitur  per  I. 

Supponamus  demum,  Redam  A  G,  fecare  bifiiriam  Angulum  H  A I ;  erit 
ob  fimilitudinemTriangulorumHAG>  lAF,  ut  HG  ad  G  A,  ita  IF  ad 
FA,  fiveut^adi^  ita;yad«,  Scndszbs:^  AUatis  igitur  squalibus,  ik 
bqqa-'nqqa=.xbu/if'\'iXsda$^dqq€'^qqzs€X  Ilia  ipfa,  quam 
ut  ex  Uteris  tuis  nuper  intellexi,  CI.  Hmmm  conftnixit. 

Imelligatur  tandem  eadem  Reda  H  G,  fecare  bifariam  Re6bim  H I ;  erunc 
igitur  aequales  H G,  IG,  hoc  eft,  b  =  ni  fietque,  ablatis  aequalibus,  bdad 
^bz0aa=.bdec'-bz,ei'\'zbbae-\'  zz^da^  —  ^f  f^  "  qq^^9  quam 
Hcet  non  admodum  diificilem,  nemo  nofti-um  hadenus  conftruxir.  Hae  au- 
t€iBp  ut  &  ipia  Generalis  -/Equario,  in  duas  alias  dividi  poffunt,  pofito,  ut 
nofti,  pro aa  vel  ee^ *ejus  valore,  qq  --  cc,  \c\qq  ^  aa. 

Vid^s  igitur,    quicquid    hadenus  praeftitum  eft,    in  eandem  Analyfiii 

lefplvM    qua^  &    infinitas  alias  Conftrudiones   per  Circulum  datum   & 

Hyperbolam  compledatur.   ^Sed  eas  inveftigare   non    eft   tanti,    cum  in 

hoc  Problemate,  ut  olim^rtaflis  inopia,  fie  nunc  copia  laborcmus.     Ad- 

^dam  tantum  Conftrudionem  per  Parabolam,    idque   via  duplici ;  quae  li- 

<et 
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cet  zSns  per  Hjrperfjoljtin  opeiofior  videatur,  Line«  ewhen  fimplicifate,  qw  ' 
Parabola  inter  reliquas  Sediones  commendatun  operam  compenfar. 

lifdtm  igitur  Datis,  Jungacur  Ah  8c  prcxlucatur  in •  S,  d6nec  A S  fiat  - 
xqaalis  AH,  jiindaque  HS,  &  bifeAa  IS  in  M,  ducatur  per  M  Rec-  J^.  fs. 
ta  R  M  Q^  normalis  ad  H  S,  in  quam  cadat  ex  A  Normalis  A  Q,  &  cui 
Parallelus  ducatur  Radius  A  C.  Turn  fidis  tribus  Proportionalibui 
I  A,  AC,  AE,  fiatutSAadAE,  ita  M  Q^ad  A  D,  &RS  ad  AP  (in 
reda  A  Q^  verfus  Q;)  &  in  cadem  ab  alia  parte  fumatur  D  O  xgualis 
DC.  Demum  bifeda  PD  in  X,  inclinetur  per  X,  Angulo  Semi-redo  ad 
AX.  Reda  VXL,  occunens  Normali  in  D  eredae  in^pundo  V,  &  in 
quam  ex O  cadat  Normalis  OB.  Aio,  fi  fiat  ut  VX  ad  XB,  ita  XB  ad 
B  L,  pundum  L  efle  Verticem,  L  V,  Axcm,  X  V  Latus  Redum  Parabote, 
qua?  Problcmati  fatisfiicit  omni  cafu;  Secans  nimirum  Circulum  datum  in 
pundis  K,  quorum  fupremum  &uitimumad  ProbhHA  jUiubunuirmm  pertinent) 
reliqua  ad  aliud. 

Datur,  ut  f jpra  indicavi,  alia  quoque  Parabola,  quae  cum  hac  paria  fiwritj 
&  cujus  defcriptio  ex  liac  adeo  facile  deducitur,  ut  nova  non  fit  opus.  Suma- 
tur  enim  A  /,  in  Diredum  D  A,  &  ipfi  aequalis,  &  in  Diredum  O  A,  ipfi 
quoque aequalis  Ac' .  Turn  bifeda  P/  in  g,  ducatur  j)er^  Reda  »g  jg^Nor- 
malis  ad  XB,  concurrens  cum  <rk,  Normali  ad  O  A,  in «,  &  in  quam  cadat 
Komialis#^;  acfiat  ut  v^ad^i?,  itahxcad/SA:  Erit  a  Vertex,  A^Axis,  . 
«^  Latus  Redum  Parabolae,  quae  in  iifdem  cum  priore  pundis  CirculiHn  da- 
tum" fecabit. 

X*  Let  B  E  0  be  a  double  Convex  Len&  C  the  Center  of  the  S^metic  r«  /«i  tu 
EB,  and  K  the  Center  of  the  Segment  E  /S,  B  jB  the  Thicknefi  of  the  Lens,  ^'^^'^^f*! 
Da  Point  in  the  Axis  of  the  Lens ;  and  it  is  required  to  find  the  Point  F,  kHtv^faiif^ 
at  which  the  Beams  proceeding  fiom  the  point  D,  are  coUeded  theiein,  the  -Wr.  EAm.  flal- 
Ratio of  Refradion being iaism ton.    Let  the  diftance  of  the  Objed  D B  p/Wa  *°^' 
"=  D  A  =  ^  (the  point  A  being  fuppofed  the  feme  with  B,  but  taken  at  a 
diftance  therefrom,  to  prevent  the  Coincidence  of  fo  many  Lines)  the  Radius     ''X.  9^ 
of  the  Sapient  towards  the  Objed  C  B,   or  C  A  =  r,   and  the  Radius 
of  the  S^ment   fi-om  the  Objed  K  j8,  or  K  *  =  f ,  and  let  B  ig>    the 
thicknefs  of  the    Lens,     be    =  t,     and    then    let   the    Sine   of   the 
Angle  of  Incidence  DAG,   be  to  the  Sine  of  the  Refiaded  Angk 
HAG,    or  C  A  ?,   as  wi  to  » ;    and  in  very  foiall  Angles  the  Ai^lei 
thcmfelves  will  be  in  the  fame  Proportion;  whence  it  will  foBow,  that^ 
As  ^  to  r,   fo  the  Angle  at  C  to  the  Angle  ^t  D,  and  ^  +  r  will  be  as 

^W      Aft  *\  ^B     ^^« 

the  Ai^Ie  of  Incidence  GAD ;  and  again,  as  iff  to  »,  fo  ^  +  r  to '  * 

which  will  be  as  the  Angle  G  AH  =CA^.  Tliis  being  taken  from  A  C  D, 

which  is  as  ^  will  leave Analogous  to  the  Angle  A  f  D» 


m 

proportional 
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will  foUowy  that  as  the  At^  A^D,   is  to  the  Angle  AD^>  $y  i$ 

theSidcAD,orBD,toAf,orB^:  That  is,B^  willbc  =  ^  ^  ^^_  ^  ^ 

which  (hews  in  what  Point  the  Beams  proceeding  from  D  would  be  coUefted 
by  means  of  the  firfl  Kefiai^ion ;  Ixit  if  mr  cannot  be  fubftra&ed  fkim 
m  -  nJy  it  folfows,  that  the  Beams  after  Keftadion  do  ftill  pafi  on  Diverge 
ing,  arid  the  Point  ^  is  oa  the  fame  fide  of  the  Lens  beyond  D.  But  if  »  r 
be  equal  to  m  --  ndy  then  they  proceed  Parallel  to  the  Axis,  and  the  Point 
f  is  infinitely  diftant. 

The  Point  ^  being  found  as  before,  and  B  «  -  B  j8  being  given,  which 
we  will  call  «f ,  it  follows  by  a  Proccfe  like  the  former,  that  fi  E,  or  the  Foal 

Diftance  fought,  is  equal  to  ^  _^^  ,  ^  =  /.  And  in  theioomof  /  fub- 
fHtuting  B  f  -  B  iS  =  ^ZT^dlT^  ""  ^'  putting^  for  -  _  ^,  after  due  Re- 

dudion  this  Equation  will  ante,  ■    j^  i  l~j    — :: LT     j.-^y ■  =  f. 

'Which  Theorem^  however  it  may  feem  Operofe,  is  not  fo,  confidering  the  great 
:  number  of  Data  that  enter  the  Queftion,  and  that  one  half  of  the  Terras  arifc 
from  our  taking  in  the  thicknefs  of  the  Lens,    which  in  moft  Cafes  can  pro- 
duce no  great  EfFe6t ;  however,  it  was  neceflary  to  cooCder  it,  to  make  our 
•Ride  pexfed.    If  therefore  the  Lens  cbnfiftof  Ghfs,  whbfe  Refi^adiOT  is  as  • 

5  to  2,  'twill  ^:^lr4ld,l6r\•-ltJr^rt'=  f*  ^^  ^^  Water, 
whole    Refradion    is    as    4    to    3,     the  Theerem   wiQ   ftand    thus: 

— #T — ; — -r — ^—^ — jr^rrZu  =  fi     If  «  could  be   made  of 

Diamant,  whofe  Refia&ion  is  as  5  to  2,  it  would  be 

^jdry^idit  +  frft ._ 

fdr  +  5  rff  -  -fr  f  -  ydt  +  2  rt         J' 

And  this  is  the"  Univerlal  Rule  for  the  Foci  of  Double  Convex  Glafles  cx- 
pofed  to  Diverging' R?ys.     But  if  the  thicknefs  of  the  Lens  be  nejeded  as 

P  dv  f 
noiffenfible,  the  Rule  will  be  much  Ihorter,  viz,,  y^   /^  -  _   ' — =/; 

or  in  Glafi,  o — rrj — ^ r=  /.    All  the  Terms  wherein  t  is  found  be^ 

ar  -t-  af  —  2rf      •' 

ing  omitted,  as  equal  to  nothing.     In  this  Cafe,    if  ^be  fo  fin'aD,   as  that 
rrj  exceed  ^r  +  ^;,  then  will  it  be  -^  or  the  -FocUs  Will  be  Ne- 
gative* 


^rCy-  whick  ihcw  tbat  theJBpwns  Jifter  both  Refru5ii<?ns  ftiH  ptptffcd  <JiveN. 
ging. 

To  bring  tliis.to  the  otHer  Cafo,  as  of  Cdnvergiiig  Beams,  or  of  Con- 
cave Glaflfes,  the  Rule  is  ever  cornpofed  of  the  fame  Terms,  only  changing 
the  Signs  of  +  and  -  ;  for  the  diftance  of  the  Point  of  Goncourfc  ofCdn- 
vprging  B.am5,  from  the  Point .  B>  ox*  the  firft  Surfaceof  the  Lens,  I  coll  a 
Negative  Radius, 'or  -  r  if  it  be  the 'firft  Surface,  and-e  if  it  be  tlie 
fecond  Surfice.    Let  theft  Converging  Btaras  ^  6n  a  douMe  Convex  of 

Ckfe,  and  the  Theorem  will  ftand  thus -idr^ _     »     /• 

.^dr  -   dt  -^  2  r  p         ^^  •'* 
which  fliewj,  thai  in  this  Cafe  the  Fociis  is  always  Affirmative:        ^  ;  -  -  - 

If  the  Lens  were  a  Menifctu  of  Glafs,  expofed  to  diverging  Beams,  the 

•  ,  *  .     •  • 

Rule  is,  — ^ — r— , — ; "=/'    Which  is  Aflfenative,  when  2  r%  is 

-rfr-J-  d^  '\'  zr  a 

lefs  than  dr  ^  d  :,  othawife  Negative:  But  in  the  Cafe  of  Convtfging 

•4^  It  d"  f^  p    ■         * ' 
Beams  falling  on  the  lame  MeniJctUy  'twill  be — ^ — «  fi 

And  it  will  be  -+/whilft  dt  -^  drk  lefs  than  2  V  p,  but  i^  it  be  greater  than 
2  r  ?,  it  will  always  be  found  Negative  or  -/•  If  the  Lens  be  double  Concave, 
the  Focus  of  Converging  Beams  is  Negative,  where  it  was  AfHmutive  in  the 

Cafe  of  Diverging  Beams  on  a  double  Convex,  viz,,  -p^  »^ 

which  is  Affirmative  only  when  2  r  p  exceeds  //  r  -^  d^z ..  B^t  Piveiging 
Beams  paffing  a  double   Concave,*  have  always  i.  Negative  Focus,  vi^ 

^dr^  -    -      1^ 

.  .  The  Theorems  for  ConV^mg  ^e^njsare^pandgally  of  jujfe  to  determine 
the  Focus  refulting  fretm  iny  lort  olT  Lens  placed  in  a  Tde(copei.  betweeii  the 
Focus  of  the  Objed-Glafs  and  the  Glafs  itfelf,  the  diftance  between  the  fidd 
Focus  of  the  Objed-Glafs  and  the  interpofed  Lens  being  inade.=:  -  d* 

In  cafe  the  Beaips  are  Parallel,  a?  coming  ftxxn  an  infmite  Diftsince, '  (which 
isfuppofed in  the  cafe  of  Tekfcqpes)  then  will  4 be  Aippofed  infinite)  and  in 

the  Theorem -—--^, — 1—^  the  Terin  pr?  vaiiifties,  as  being  finite, 

dr  -Y  df-^pfi  .^  ^'^   '"■-'     ^'      f-^    . 

which  is  no  part  of  the  other  infinite  Terms,  and  dividing  die  Remainder  by 
the  infinite  part  d,  the  Theorem  will  ftand  thus     jT^  ?=  ^  or  in   Ghfi 

•  * 

L-       Vol  I.       ..  .  B  b  .  .  I« 
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In  cafe  the  Lens  were  Planoconvex  txpo&d  »  dwei^ingBcains,  iiifteadof 


fJrt 


f<'  _ 


idr 


-.     '7  ? ,rbeingiofinhciitwinbe5— i-=/,  ot- =  /,  if 

the  Lens  be  Glafi 
If  the  Lens  be  Double^onveX)  and  r  be  equal  to  r>  as  beii^  fomdedof 

S^mcnts  of  equal  Sphetesi  then   wiB  j—\j- ^  reduced  to 


t  dr 

^% =/;  and  in  cafe  ^  be  infinity  then  it  it  ivill  he  vet  fisther  cod* 


tracted  to  ^  /  r,  and  /  being 


fiir  *-  fff 


the  Focal  Diftance  in  Glafi^vfflbe 


:ss  r>  in  Wtter  I ;  r,  but  in  Diamccer ;  r. 

Thb  is  not'dnly  dfelul  to  difcover  the  Focus  finm  the  other  pr<^»6(ed  Dafa» 
btttfeanthe  Focus  gtTen>  we  mav  thereby  determine  the  Diftance  of  the 
Objea>  or  from  the  Focus  and  Diftance  given  we  Haay  find  of  what  Sphire 
it  is  lequifite  to  take  another  Segment,  to  make  any  given  Segment  or  ano- 
ther Sphere  aft  the  Beams  from  the  Diftance  4  to  the  Focus  /•  As 
likewile  from  the  Leris,  Focus,  and  Diftance  given,  to  find  the  Ratio 
^  Refraction,  or  of  iv  to  m,  rcqtufite  to  aifwef  tbbfe  Data.  AH  whirfi, 
it  is  6bviolHs^  are  ftlly  determined  from  th^  Equation  we  have  hitheito 
Vkd^t»c.pdir':=:ilrf^d^f^^fr^f.  V6r  to  find  d,  rhs  Theorem  ih 

P  T  ^  f 

/     i ^  4  the  Diftance  of  the  Obiea  ;  for  i,  the  Reikis 

^dr  ^  df^ipYf  ^  dft^ffr     ^* 

fitter  dec^tfinfes'die  TUtfe  bf  "R^ictidn,  m  bcShg  to  y^zsi  +P  top. 

I  flndHiot  ejl^ktt  oh  iAi^  Parttddars.  but  leave  th^  for  the  Exerciie  of 
thdfe  thft  ate  (UfiroUS/to'telltfdrni^  ^  Opitical  >lattaf$,  ^hich  t  am  bokl 
'to  &y^te<otmv^k^^  thtk  three  Rules»  its  M\v  as  the  m6'ft  Ihquift- 
tive> can deiire them,, and  in allpoftible  C^es,  Rcg^  oeing  had tasihl^  Sj^ 
'-^  and  - ,  as  m  the 'former  (iafcs  of  finding  the  iFo€us  I  ftttiS  only  fticw  two 
confidcfable  Vfa  of  them  -;  the  oneto  find  the  t)ilkrice  whereat^an  Object 
ibeihg  placed  fhall  by  a  given  Lens  be  reprefented  in  a  Species  as  hige  as  the 
OBjea'itftlf,  \vhich -majr  be  ^of  filligtilar  Ufe  ift  'dnftWin^  Pitts,  and  bthfir 
things  in  their  true  S^ignitude,  by  tranfinitting  the  Species  by  a  Clafs  into  a 
dark  Room,  which  will  not  only  give  the  true  Figure  and  Shades,  but  -even 
the  Colours  thcmfelves,  almoft  as  Vivid  as  the  Lift.  In  this  Cafe  d  is  equil 
to /  and  fubftituting d for/in  the  Equation,  we  ftiall  have^  dr  ^  =ddr 
Prdd^  -  dp  ^  r^  and  dividing  all  by- ^/r^  =  ^r  +  Wf-'^r , /that  is^ 


p 
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-^-^z^di     but  tf  the  two  Convexities  be  of  the  lame  Sphere,  ib  as  rc=rf^ 

then  wffltheDiftancc  be=r^  r,  thatis,  if  the  Lens  be  Ghfi  ^  2  r,  fo  tbat  if 
flirO^ed  be.placcd  at  the  Diameter  of  the  Sphere  diftant,  in  this  Cafe  the 
Focus  wffl  be  as'iar  within  as  the  Objeft'  is  wttHont,  and  the  Spedes  repre- 
feiited  thereby  wiH  be  as  big  as  the  Life ;  but  if  it  were  a  PlaDO-Convex# 
the  &ne  diftance  will  be  =  2  f  r,  or  in  Glafs  to  four  times  the  Radius  of  the 
Convexity. 

A  fecond  Ufe  is  to  find  what  Convexity  or  Concavity  is  required  t6  make 
a  vaftly  diftant  Objeft  be  reprefcnted  at  a  ^cn  Foctis,  ^er  tne  one  Surface 
d£  the  Lens  is  farmed ;  which  is  but  a  CvroRdrj  to  our  Theoretrtfbx  finding  f^. 
having  fp  d^  r,  mi  f,  given ;  for  d  being  Infinite,  .  the   Rule  becomes 

T  f  *      ^  f 

—  -^=  f,  that  is  in  Glafi  -■ — ^-7:  =  f,  whence^  if /be  greater  than  2  r, 

rf 
J  becomes  N^ativ^  and -7 is  the  Radius  for  the  Concave  fought.  ^ 

But  to  return  to  their  ^ti^Thearemf  which  accounting £)r  the  Thickhdscf 
the  LenS)  we  will  here  again  refume,  viz.. 

m 


df-^mpir-^m-ndt  ^nrt        * 


mdr-^m 

And  let  it  be  required  to  find  the  Focus  where  a  whole  Sphere  wiD  coHeft 
the  Beams  proceeding  from  an  Objed  at  the  diflance  d  Here  t  is  equal 
tozr,  andr  =  (sand  after  due  Rjedudioui  the  Tlmrem  will  ibnd  thusb 

mpdr^mdr  -^mprr      ^^TJi^rrj*  j 

■  ^       .■  ^  ■  =5/:  But  if  ^  be  Inftimei  it  is  contracted  ta 

znd  -{-  1  nt'^mpr  ' 


mpr 


xn 


2  »  — 


2m— 2» 


r  =s^/;  'wherefore  a  Sphere  of  Glafs  ccJlects  the  Sun's 


Beams  at  half  the  Semidiameter  of  the  Sphere  without  it^  and  a  Sphere  of 
Water  at  a  whole  Semidiameter.  But  itthe  Ratio  of  Refiadion  im  to  m  be 
as  2  to  i^  the  Focus  fills  on  the  ofypofite  Surface  of  the  Sphere*  but  if  it  be 
of  greater  InequalitVi  it  falls  within. 

Another  £xan]^Ie  fhall  be  when  a  Hemifphere  is  espofed  to  Parallel  Rays^ 
that  is9  i  and  f  being  Infinite^  and  /  =  r,  and  after  due  Reduftion,  the  Thc^ 


«rmf  refuhs 


n  n 


^mn 


r  =  fi  that  is,  in  Glafs  it  is  at  -|  r,    in  Water   at 


I  r,  but  if  the  Hemifphere  were  Diamant,  it  would  colkft  the  Beams  at  ^^ 
of  the  Radius  beyond  the  Center. 


B  b  * 
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Laftly,  As  to  the  EflFeft  of  turning  the  two  fides  of  a  Lens  towaix&  ail 
Object ;  it  is  Evident,  that  if  the  thicknefe  of  the  Lens  be  very  finall,  fb  as  * 
that  you  neglect  it,  or  account  f  =  o,  then  in  all  Cafe  the  Focus  of  the 
lame  Lens,  to  whatsoever  Beams,  will  be  the.  faine,  without  any  difference 
upon  the  turning  the  Lens  r  But  if  you  are  fo  curious  to  confider  the 
tnickncfi,  (which  is  feldom  worth  accounting  for)  in  the  cafe  of  Parallel  Rays 
falling  on  a  Piano-Convex  of  Glafe,  if  the  Plain-fide  be  towards  the  Objea, 
t  does  occafion  no  difference^  but  the  Focal  diftance  /  =  2  r.  But  when 
the  Convex  fide  is  towards  the  Pbject,  it  is  cpntracted  to  i  r  -.  *  /,  fo  that 
the  Focus  is  nearer  by  ]  t.  If  the .  Lens  be  Double  Convex,  the  difference 
is  lefs  3  if  a  Menifcus,  grearen  If  the  Convexity  on  both  fides  be  equals  the 
Focal  Leneth  is  about  -j  p  (hotter  than  when  ^  =  o.  In  a  Menifcus,  the 
Concave  fide  towards  the  Object  encreafes  the  Focal  Length,  but  the  Convex 
towards  the  Objea  diminiihes  it.     A  general  Rule  for  the  difference  arifing 

on  turning  the  Lens,  where  the  Focus  is  Affirmative,  is  this 

for  double  Convexes  of  different  Splieres*    But  for  Meuifii  thd  fame  differ 

rcncc  becomes .      ■  " '        — ;  of  which  I  need  give  no  other  Demonftn- 

tion,  but  that  by  a  due  Reductioait  will  fo  follow,  from  what  is  premifed, 
as  will  the  Theorems  for  all  forts  of  Problems  relating  to  the  Foci  or  Optick 

Glaffes. 

»  .  .  .  • 

tht O^ntrMtion  XI#  I.  Sint  Hypcrbofe Oppofitae  D  B,  EC,  quarum  Axis  Tranfvcrfus 
wi 'eyUni^iie's  «ft  BC>  Centrum  A,  &  una  ex  Afymptotis  G  P i  item  per  G^ritniin  fit  O  M 
hy  Sir  Chrifto-duda  &  Angulos  Redos  ipfi  B  C.  Quare  fi  ci^oupducanttirHypecbobR 
n!  48^!^  9"! .  ^^ ' Axin  O  M,  manifeftum  *eftr  ex  ea  Revolutionc  gcncrarr  Corpus  CyKn- 
Jun.An.  16^9.  droides  Hyperbolicum,  cujus  bafes,  fedionefique  Bafi  parallelae  ftint  Circuli. 
*«.  97.  Dico.infuper,  fi  idem  Corpus  (ecetur  per  Afymptoton  G  P,  ^rit  fedio  Paral- 
lebgrammum. 

,  Secet^r  per  Axin Tranfverfum  fedbne  Circular!  B  N C  ; .  item-  per  O  fi^M 
in  Cifculos  aequales  &.  aequali^er  d  Centfb  diftantes  ;  item  per  Axin  in  figu- 
ram  Genetricem  cujus  iemiflis  efl  B  D  E  C,  in  cujus  Piano  erit  Afymptotos 
G  P,  per  quam  ad  Aectbs  Angulos  phnum  B  D  E  fecetur  in  Piano  F  H  P ; 
jungantpr,denique,  HO. 

•  C'^tohiam  Tfiajigulum  O  G  H  eft  Rectangulum>  Ergo  quadritum  O  H,^ 
five  0  I>>  'minus  qiiadraro  O  G,  eft  xqnale  quadrato  G  H :  &  quoniam 
.  D  O  parallcla.  eft  ipfi  B  Ar  Afymptoton  fecat  in  G,  erit,  Cex  proprieta- 
tibus'liypcrbdlse,  "qua?  in  Conicis  clemonftrantur)  quadratum  OG  una  cum 
quadi-ato  B  A,  aequale  quadrato  O  D,  h.  e.  Quadratum  Q  D  minus  quadrato 
^  O  G,  asquale  quadrato  A  B,  five  quadirato  A-^,  Ergo  quadratum  G  H, 
a*quale  eft  quadrato  A  N.  Quare  G  H  &  A  N  a^quantur,  &  funt  ad  Angu- 
los Rectos  ipfi  G  A;  idemque  demonftratur  de  omnibus  aliis  fectionibus Bafi 
parallclis.  C^uare  Cylindroides  Hyperbolica  rite  fecatur  per  Afymptoton  in 
Paiallelogrammum.  q*e*cL 

OrolJ]         i 
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droL']  Mine  patet,  m  fuperficie  Cylindroidis,  quamvis  b  duplici  flexura  - 
confteti  i;ectas  mhilominus  innumeras  duci  pofle :  Patet  etiam,  aliam  eflehu- 
jus  Corporis  Generationem,  nimir.  ex  revolutione  ParaUelogrammi  circa  Axia 
manente  Angulo  ad  Axin  aequali  G  A  0>  vel  denique  manente  Linea  Genera- 
trice  H  R  immobili,  &  maflam  Volubilem  formante  aut  fecante. 

Et  fi  acies  Dolabri  acuriflima  uc  rectiffima  ita  difponatur  ad  Axin,  ficut  fe 
habeat  Linea  Generatrix,  rotante  interim  Mamphure,  manifeftum  eft,  Tomo 
tam  accuratas  pofle  elaborari  Hyperbolas  quam  Circulos,  cum  nihil  aliud  re- 
quiratur  ad  formandam  Cylindroidem  quam  ad  Cylindrum,  nifi  quod  in  Cy- 
Undris  acies  Dolabri  eft  Axi  Parallela,  hie  vero  inclinata. 

Itaque  notandum  eft,  pro  Inclinatione  Anguli  G  A  O,  variari  fpeciem  Hy- 
perbolae ;  adeoque  ficilius  accommodatur  ad  datam  Hyperbolam  quam  ut  cie- 
monftratione  opus  habeat :  At  fi  manente  Angulo  Generatrix  magis  ad  Cen- 
trum accedat,  exfurgit  inde  minor  Hyperbola,  fed  priori  prorfiis  fimilis.  . 

2.  Sint  tria  Corpora  terendoidonea,?,  (7^,  R ;  quorum  P  &Q_  fint  aequa- ]2j^^^^'*fJ'"*»  ♦ 
lia&  Coliminari  forma,  R  vero  Coipus  Lenti-forme^K  P  rotetur  circa  Axin Gfi7dif>^\f  Hy^ 
A  B  ;.  Q  ,  circa  C  D ;  &  R,  circa  EG.  Sint  autem  AB,  &  CD,  in  di- gj?^*'/^^*«* 
vcrfis  Pknis,  ita  tamen  ut  E  G  producta  fit  ad  Rectos  Angulos  utrique  A  B  &  Chriii.*Wren!' 
CD  ;  accedant  denique  ad  ft  invicem  Corpora,  prout  opus  fuerit,  fervata^-  ^i- ^  1059* 
tamen  eadem  Inclinatione  &  fitu  Axium.  ,  ^J'    °*  ^^^^' ' 

Dico  ex  Revolutione  &  mutua  attritione  Corporum  prius  pofitorum  exfur- 
gcre  nova  Corpora  Geometrica,  quorum  P  &  Q^  erunt  Cylindroidea  Hyper- 
bolica  xquafia>.R  vero  Conoides  Hyperbolicum,  (pecie  &  magnitudine  datum.  . 

Demonftrationem  in  promptu  habemus,  necnon  modulum  ipfius  Machinae; 
tcrendis  Lentibus  Hyperbolicis  deftinatae  ;  quam  operofe  Pictura  &  prolixa  . 
Explicatione  defcribere,  mihi  &  Artifici  magis  fuerit  moleftum,  quam  Da^dalo 
cuivis  (agaci  fimilem  adinvenire.     Poftquam  enim  expofita.jam  funt  Princi- 
pia  Geometrica,  ftcile  crit  conjicere,quale  fit  Inftrumentum  ;  nempe,  tres  funt 
Tabulae  Oblongae,  Planx,  Validae,  Labiles,  &  fibi  invicem  Impofitae :  Infi- 
ma  &  Media  fuftinent  inaequalia  Capitula  (five  Anfas  Mamphur  fuftinentes) . 
altematim  pofita  ;  id  poftulat  utriufqueMamphuris  Obliquitas&quafi  decu^ 
lario  :  Summae  Tabulae  acqualia  funt  Capitula  in  longum  Tabute  difpofita ;  &  . 
perforato  citimo  Capitulo  Mamphur  tranftnittitur.    Omitto  Rotas,  Rotulas, .. 
Lora,  Pondera,  Cocnleas,  &  reliqua  ad  motum  expeditiim  &  Machinae  Fir- 
mitudinem  neceflaria.  P  pertinet  ad  infimam  Tabulam  ;  Q^ad  mediam;  R  ad 
fnmmam.    R  Lens  eft  vitrea  ;  O  Modulus  Lentem  terens;  P  Formula  Mo-  - 
dulum  corrigens ;  quae  dum  motu  obliquo,  &  diverfo  n  motu  tam  Lentis . 
quam  ModuU,  fertiu",  delet  continuo  &  deterit,  quicquid  Vitii  imprimicur 
in  Modulum  ex  Lentis  &  Materix  attritione. 

Quare,  cumadeo  fimplex&fpontanca  fitifta  HyperboliciConoidisgenitui-a, .. 
ex  folis  nempe  Motibus  Circularibus ;  cumque  Motus  fit  duplex  &  varius,  ere-  - 
dibile  eft,  Lentes  Hyperbolicas  ex  hifce  Principiis^vel  nullis  lore  explicandas. 

Why  four  Cori'OW'. 

XII.  This  Phacnomenon  appears  very  eafiiy  explicable,  from  the  Confide- /^^f„^"}J*^  • '" 
ration  of  placing  Glafles  in  a  Tube,  wHich  is  thus ;  Afm-  the  Obtcd-Glafs,oj;*^/5  Kr^^^  by. 
the  firft  Eye-gfafs  is  placed  fo  much  dilbnt  (towards  tlie  Eye;  from  the  Tocusivi'jiincux!'^''' 
rfthe  Obie^-Glaf§,  as  is  the  Focus  of  the  Eyc-Glafs  ;-thcn  the  middle  Eye-N.  185.  p-  i^; ., 
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Cl?r$  IS  phced  To  much  diftant  from  the  Focus  oT  the  firft  EyecGUsy  a$i$ 
the  Focus  of  the  middle  £ye-Gla($  ;  Laftlv»  the  neareft  Eye-Glais  is  fsihced 
fb  much  difbnc  from  the  Focus  of  the  micuUe  Eye-GIats^  as  is  the  Focus  of 
this  neareft  Eye-Glals ;  and  the  Eye  looking  through  them  aJl  is  placed  in 
the  Focus  of  this  neareft  Eye-Gkfe 

I  fay  therefore,  i .  That  one  fingle  Convex-Glals,  cannot  {noperly  be  iaid  by 
itfdf  to  ftiew  Obje6b  Ered  or  Reverie>  but  in  reCpeEt  of  the  placing  of  the 
Eye  that  looks  through  it.  For  if  the  Eye,  that  looks  through  a  fingle  Con-  ' 
vex-Glafs,  be  placed  nigher  thereto  than  the  Glafs's  Focus,  the  Objedb  arp 
Ered  ;  if  the  Eye  be  placed  juft  in  the  Focus»  the  Ob|cds  are  neither  Eced 
nor  Reverfed  but  all  m  Cormifion  between  both ;  ana  if  the  Eye  be  plaoBd , 
further  from  the  Glafs  than  the  Focus,  the  Objeds  are  ReveriecL  I  mean 
here  diftant  Objeds,  the  Rays  flowitig  ficm  any  Point  whereof  may  be  count- 
ed to  come  Parallel  towards  the  Objed-Ghis. 

1.  The  Obje6J>Glafs  of  a  Tdefcope  reveries  the  Objed,  both  to  the  Eye- 
Glafs  and  the  Eye  that  looks  throi^h  it  r  For  the  Eye-Glais  is  placed  farmer 
from  the  Objed-Glais.  than  is  the  Focus  of  the  Objed-Ghfs.  But  the  Eye- 
Glais  does  nothing  towards  the  Rectification,  or  Reverfion ;  the  Eye  being 
placed  juft  in  its  Focus^ 

3.  If  the  fecond  Eye-Glafs  (the  firft  being  that  next  the  Objea^his)  be 
placed,  as  it  ought,  in  a  Telefcopej  place  the  Eye  nearer  in  this  middle  Eye- 
Glais  than  its  Focus,  and  it  fees  the  Objea  inverted  and  confiifed :  Place  the 
Eye  in  the  Focus,  and  it  fees  the  Objects  all  in  Confiifion,  neither  Erect  nor 
Reveried ;  for  here  again  there  is  a  diftina  Reprefentation  of  the  Objects  to 
be  received  on  apiece  of  Paper,  as  in  the  Focus  of  the  Objea-GIais,  and  the 
Eye  being  placea  at  any  time  at  this  pkce  (which  is  ufiidly  call'd  the  diftioct 
Baie)  iees  all  in  Confiifion :  But  then  let  the  Eye  be  phced  farther  from  this 
middle  Glafs  than  its  Focus,  atKl  it  perceives  the  Objects  Erect  and  C<»ifufed. 
Laftly^t  The  third  or  immediate  Eye-Glais,  does  nothing  towards  the  £« 
reeling  or  Reverfing  the  Species,  which  it  receives  Erea  fix>m  the  mickfie  Eye- 
Glais  ;  no  more  dian  in  a  Tekfcope  of  two  Convex-Glailes,  the  Eye*G]afs 
does  to  the  Species  it  receives  fiom  the  Object-GIa£,  as  wehaveihewnbefors. 
The  Reaibn  that  this  laft  or  immediate  Eye-Gla^  has  nothing  to  do  in  the 
Erecting  or  Reverfing  the  Species  is  theiame,  as  in  the  Tekfcope  of  two  Con- 
vex GlsStes,  vk,y  The  Eye  placed  in  its  Focus,  aixl  therdS>re  fees  the  Species 
as  'tis  reprefented  in  the  aiftind  Bafe ;  that  is,  the  Species  is  inverted  in  the  di- 
ftina Bafe  of  the  Object-Clais,  and  therefore  a  fingle  Convex  Eye-GlaJS; 
brings  it  to  the  Eye  Inverted ;  but  in  the  diflinct  Bafe  of  the  middle  cm-  fe- 
cond Eye-Glais  the  Species  is  Erect,  and  therefore  the  third  or  immediate 
Eye-Glais  brings  it  to  the  Eye  Erect. 

Wherefore  we  are  to  coniider  the  Tdefcope  confiiKng  of  an  Objea-GIafe 
and  three  Eye-Glafles,  as  two  Telefcopes,  each  confiiKng  of  two  Con- 
vex  GlalTes.  The  firft  confiih  of  the  Objea-GIafs,  and  firft  Eye-Glafs,  and 
this  inverts  the  Species ;  that  is,  the  Species  is  Inverted  in  the  di/Hnct  Bafe 
of  the  Objea-Glafs,  and  fo  brought  into  the  Eye.  The  fecond  Tekfcope 
confifts  of  two  immediate  Eye-GlaflTes,  and  this  Erects  what  the  former  In- 
verted; that  is,  the  Species  in  the  diiHna  Bafe  of  the  middle  Eye-GIafs,  is 

Erect, 
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£fiect>  awl  is  £>  Ixoii^t  into  the  Eyt  by  the  £ye-Gla(s ;  the  Eye-Ghfles 
^heeaSAvts  'm  oeicher  Cafe  loving  anv  thing  to  cb  with  the  Eitctuig  or  In- 
vetdDj^  but  Rierdy  in  itprefauiag  the  Cone  Poflwe  the  Species  inunediately 
faeferediem«  So  that  one  Convcx-Gfafi,  ss  pofited  in  a  Tdetcope^  Inverts ; 
tJM  fecond  (liat  is  the  firft  Ey^Gkfi)  does  nothing  towards  the  Erecting or^ 
Revai(k^>btit  repfdentsthe  Imageas  it  is  in  the  dJitinct  Bafeof  the  Obtect- 
Gb(s  b^e  it»  tnat  is  Inverted ;  dhe  third  Glafi  Erects,  or  rather  Rettores 
what  was  before  Inverted ;  the  fourth  repseCeats  the  Image  as  it  recnres  it. 
fhxn  the  diftinct  Bafe  of  the  third>  that  is>  Erecr. 

XIII*  I.  Mr.  jiffiom  has  found  that  the  Apertures,  which  Optick-<j]aflb^4^r**^' 
en  bear  with  DMinctnefi,  are  in  idxmt  a  iixxli^cate  Proportioa  to  ^hiar%^  H^^!^. 
Lengths:  And  acccordingiy  lie  hath  made  the  foUowii^Table..  N.4.^^5v 


]ttne.An.x^^^» 


^jengths 


fitt  Jh. '/«.  iw. 


Itt. 


/m.  Urn. 


^'Fm.iiul^I^  in.  tSf^ 


Aftrturti  foT^ 

Ordhmry. 
£9$%  JJftH' 


ExselUnt.x   Good. 


I   Good. 


C9/*/ii#rV  by  /  This  Theory  of  Apertures  fccms  to  mc  not  very  clear.  For  the  fame 
Pr.  Hook.  »*.  .ciafs  will  endure  greater  of-  leffer  Apertures,  according  to  the  Icifer  or  greater 
^'  ^Light  of  the  Objed  :  If  if  be  for  looking  on  the  Sun  and  remtsy  or  for  feeing 

the  Diameters  of  the  fixed  Stars,  then  finaller  Apertures  do  better  ;  if  for  the 
•  Moon  in  the  Day-light,  or  on  Satm-nj  or  JnfUery  or  Maru  then  the  lareeft. 
Thus  I  have  often  made  ufe  of  a  1 2  Foot  Glafs  to  look  on  Saturn  with  an 
Aperture  of  almoft  5  Inches,  and  with  a  fingle  Eve-Glafs  of  z  inches  double 
'Convex ;  but,  when  with  the  fame  Glafs  I  looked  on  the  Sun  or  Fifms^  I  ufed 
both  a  finaller  Aperture,  and  ihallower  Charge. 

?  "^ctJ^tM  X  J^  V.  I  have  found  long  fince  a  Way  to  meafure,  with  a  great  Telefcope,  the 
£k!ui'n'\  by'hi,  Diftawcc  of  Objefts  upon  the  Earth  fixMn  one  Station.  The  Practice  indeed  docs 
Awzouc.  N.  7.  not  altogether  anfwer  the  Thieory,  becaufe  that  the  length  of  the  Tdefcopes 
Be"  An.  U6^,  admits  of  fpme  Latitude  ;  yet  one  comes  near  enough,  and  perhaps  as  juft  as 

by  moft  of  the  ways  ordinarily  ufed  with  Inftrument^.  That  which  I  am 
propofing,  I  doubt  not  but  Mr.  Hook  will  foon  underftand  and  fee  the  Deter- 
mination of  all  Cafes  poflible.  I  Ihall  only  fay.  That  if  we  look  upon  the 
fb^e  Theory,  we  may  make  ufe  of  an  ordinary  Telefcope,  whereof  the  Eye- 
Glafs  is  to  be  Convex :  For  by  putting  the  Glaffes  at  a  little  greater  Diftance, 
than  they  are,  proportionably  to  the  Diftance  for  which  it  is  to  ferve,  and  by 
adding  to  it  a  new  Eye-Glals,  the  Objea  will  be  feen  diftinct,  though  Ob- 
fcure  ;  and  if  the  Eye-Gkls  be  Conxex,  the  Object  will  appear  Erea.  They 
may  be  done  two  manner  of  ways ;  either  by  leaving  the  Telefirope  in  its  or- 
diiwry  Situation,  the  Objea-Glafi  before  the  Eye-Glafs ;  or  by  mverting  it, 
and  putting  this  before  that.  But  if  any  will  make  ufe  of  two  CJbject-Glailcsj 
whereof  the  Focus's  are  known,  the  Diftances  of  them  will  be  known.  If  it 
be  fuppofed,  that  the  Focus  of  the  firft  be  B,  aad  that  of  the  fecond  C,  and 
the  Diftance  given,  B  4-  ^  I^>  ^  that  D  -  C  be  equal  to  F  ;  for  this 
Diftance  will  be  equal  to  B  +  C  +  F  -  r  F  *  C.  And  if  you  have  the 
Focus  of  the- firft  Object-Glafs,  equal  to  B^  the  Diftance  where  you 
will  put  the  (econd  Glafi  equal  to  B  +  C  +  D,  the  Focus  of  the  fecond 

CD 

Ghfi  will  be  found  equal  to  !;:;■  And  if  you  will  that  the  Object 

ftiall  be  magnified  as  much  with  thefe  two  Glafles,  as  it  would  be  with  a  fin- 
gle one,  whereof  the  Focus  ftiould  be  of  the^diftance  given,  having  the  Focus 
of  the  Object-Glafs  given  equal  to  B,  and  the  diftance  given  to  B  +  D;  the 

diftance  between  the  firft  and  fecond  Glafs  will  be  equal  to ^    ^    ^    , 

whence  fubducting  B  ( the  Focus  of  the  Object  given  )  there  remains 
"ll^n*  ^  if  this  Snm  be  compofed  equal  to  C,  we  ftiall  eafily  know 
by  the  precedent  Rule,  tl^e  Focus  of  the  &cond  Glafs. 
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XV«  Prepare  two  Gkflesi  the  one  exadly  fiat  on  both  fides>  the  other  fiat  r^ ««%««  pZii^ 
wi  the  one  fide,  and  convex  on  the  other,  of  what  Sphere  you  pleafe.    Let  ?*^^.^^'  ^f 
the  flat  Glals  be  a  little  broader  than  the  other.    Then  let  there  be  mad&a  i)^  t^x]f/i^ 
Cell  or  Ring  of  Braft,  very  exa£Uy  turned,  into  which  thefe  two  Glafles  may  sgnstDifi^mm ; 
l>e  fo  faftned  with  Cement,  that  the  plain  Surfaces  of  them  may  lie  exadly  %j^  ^^^^ 
l^anlkl,  and  that  the  Convex  fide  of  tne  Plano-convex  Glais  may  lie  inward;  N.  11.  /.  to&. 
tut  fo,  as  not  to  touch  the  Flat  of  the  other  Gkfs.    Thefe  bang  cemented  May*  aS^I^!^ 
into  the  Ring  very  clofely  about  the  Edges,  by  a  finall  Hole  m  the  fide 
of  the  Brafi  Ring  or  Cell,  fill  the  interpofed  Space  between  thefe  two  with 
Water,  Oyl  of  Turpentine,  Spirit  of  Wine,  Saline  Liquors,  &c.  then  flop 
the  Hole  with  a  Skrew  :  And  according  to  the  difiering  Refi^ion  of  the 
.interpofed  Liquors,  lb  fhall  the  Focus  of  this  Compound  Glafi  be  longer 
or  fhorter. 

But  this  I  would  have  only  look'd  upon  as  one  Inftance  of  many  (for 
there  may  be  others)  of  the  Poflibility  otmakmg  a  Glafs,  ground  in  a  finaller 
'Sphere,  to  cOnftitute  a  Telefcope  of  a  much  greater  Length :  Though  (not 
to  raife  too  greit  Expedation)  I  muft  add.  That,  ot  Spherical  Objed- 
Glafles,  thofe  are  the  bcft  which  are  made  of  the  greateft  Sphere^  and  whofe 
Subflance  hath  the  greateft  Refi:aAion. 

XVL   1.5.  Canfoni  pretends  to  have  found  a  Way  to  work  great  Oftscl^  ^S^hf'/ k*^ 
'Glaffis  with  a  Tum-tool,  without  any  Mould :  And  that  he  ufetn  three  Eye-  %ufts  /J^Vam- 
t^laffes  for  his  great  Telefcopes,  without  finding  any  Rainbow  Cok>urs.         pani«iI^Divink 

The  Great  Duke  of  Tufcanjfj  and  Prince  Leopold  \6s  Brother,  upon  Tryal  Mar.' An."  i^^^ 
made  of  the  Glafles  of  Ctmpam  and  Div'mij  have  found  that  thdfe  of  Campani  H-  8.  p.  ml 
excel  the  other ;   and  wim  them  they  have  been  eafily  able  to  diftinguiih  ^^^  ^"'  '^^^' 
People  at  4  Leagues  diftance. 

But  EstfiaChh  DMni  pretends,  that  in  all  the  Tryals  made  with  them,  his  N.  li.  ^.  zo^ 
great  Glafles  have  performed  better  than  thofe  of  Can^i ;  and  that  Cam^ 
pom  was  not  willing  to  do  what  was  neceflaiy  for  well  con^aring  one  with 
the  other,  vix*.  to  put  equal  Eye-Glafles  in  them,  or  to  exchange  the  lame 
Glafles.  . 

2.  *Tis  now  above  ten  Years  fince  I  invented  a  peculiar  Way  of  (jrinding  By  ACHevclim. 
Dptick-Gbfles,  and  reduced  it  alfo  into  Praftice ;  by  which  'tis  eafy,  with-  ^^^  Ain^is^i;. 
out  any  confiderable  Daiiger  of  failing,  to  make  and  polifh  Optick-Glafles 
of  any  Comcl^SeSio^y  andthat  (which  is  raoft  notable)  in  any  Difli  of  any 
Seftion  of  a  Sphere.    I  have  already  made  feveral  Glafles  by  it,  which  nu- 
ny  Learned  Men  have'feen  and  try*d» 

M.  Htrjgtni  alfo  intends  very  fhortly  to  try  fomething  in  that  kbd.       .^f/^^  ^^*^°^ 

3  •  M.  ^  Sms  doth  at  prefent  employ  hinuelf  in  Lormny  to  bring  Tele-  ^i  ac.  du  Sjns. 
fcopes  to  Pcrfeftion,  T>y  grinding  Glaflb  of  a  Parah^Ucal  Figure.    I  have  feen  n'/^/)^^    * 
two  £ye-Glafles  of  tmit  Shape,  about  one  Inch  and  a  half  aeep>  and  one  Inch  Dec.  An.  Mi^ ' 
and  a  quarter  broad,  wrought l>y  this  eminent  uirtijl  with  a  rare  Steel  Inftru- 
ment  of  his  own  Contrivance  and  Workmanfliip,  and  by  himfelf  alfo  poliili'd 
to  Admiration.    And  certainly  it  will  be  wondred  at  by  thofe,  who  Ihall  fee 
thefe  Glafles,  how  they  could  be  truly  wrought  to  fuch  a  Figure,  with 
Vol.  .1.  C  c  fuch 
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fuch  a  Cavity ;  and  vet  morCy  when  they  (haO  hear  the  Author  undertake 

to  excavate  other  fucn  Eye-GIafles  to  above  i  Inches,  and  Objed-GIafles 

of  5  Inches  Diameter.    He  hath  likewife  already  begun  his  Objed-Glai&s 

for  the  noentioned  two  ocukr  ones>  of  the  fame  Figure  of  about  z  Inches 

Diameter,  which  are  to  be  left  all  open,  yet  without  cauHng  any  Colours. 

By  M,  Bunt'       4*   T^^^  Optick-Glaflfes  of  M.  BtirMtM  in  Poland^  are  perfeftly  well 

tini.  N.  19.      wrou^t  and  polifh'd*    He  hath  fent  two  to  Paris j  but  they  are  oiJy  the 

J;  374     ■*^'    one  of  lo,  tne  other  of  8  Foot.    They  bear  a  great  Aperture  in  reipeft 

of  their  Length.. 
"By  Mr.  Francis      ^.  Mr.  Fr.  Smethfwick,  having  found  a  Way  of  grinding  Glafles  mi  Sfberkd^ 
hTj^^^^^ii     P^"^^^  before  the  Royal  Society  {Feb.  27.  \66\^)  certain  Sfecmina  of  that 

Invention ;  which  were,  a  Telefcope,  a  Reading,  and  two  Burni^-Ghfles. 

The  Telefcope  was  about  4  Foot  long,  fumifhed  with  fburGlafte,  whereof 
the  tliree  ocular  ones,  Plano-convex,  were  of  this  newly  invented  mr  Spherical 
Figure,  and  the  fourth  a  Spherical  Objed-Glafs.  This  being  compared  with 
a  common,  yet  very  good  Telefcope,  bneer  than  it  by  about  4  Inches,  and 
cum*d  to  feveral  Oojeds,  was  found,  by  u>ofe  of  the  iaid  Society  that  look'd 
through  them  both,  to  exceed  the  other  in  Goodne(s>  by  taking  in  a  greater 
Angle,  and  reprefenting  the  Objeds  more  exadly  in  their  refp^ive  Propor- 
tions, and  enduring  a  greater  Aperture  free  from  Colours. 

The  Reading-Glafi  of  the  £mie  Figure  being  compared  with  a  aMnmon 

Spherical  Glafi  did  far  excel  it,  by  magnifying  the  Letters  to  which  it  was 

applied  up  to  the  very  Edges,  and  by  (hewing  them  diflindly  from  one 

Brim  through  the  Center  to  the  other^  which  the  Spherical  Glafs  came  fk 

^  fhort  of. 

Laftly,  The  two  Burning  Concaves  of  this  new-invented  Figure,  were 
the  one  of  6  Inches  Diameter,  its  Focus  ;  Inches  difbnt  from  the  Center 
thereof;  the  other  of  the  fame  Diameter,  but  Icfs  Conave,  and  its  Focus 
10  Inches  difbnt.  Theie,  when  s^roached  to  a  large  Candle  lighted,  did* 
Ibmewhat  warm  the  Faces  of  thofe  tnat  were  4  or  5  Foot  difbnt  at  leafl ;, 
and  when  held  to  the  Fire,  burned  Gloves  and  Gannents  at  the  Difkncc: 
ef  about  j  Foot  from  the  Fire. 

The  Biihop  of  Salistmjf  Dr.  Scfh  Wariy  was  by  at  another  time,  when: 
the  deeper  of  the  two  Concaves  turned  a  Piece  of  Wood  into  Flame  in  the- 
Space  of  10  Sec.  of  Time,  and  the  fhallower  in  5  Sec.  at  mofl,  in  the 
Seafon  of  jimmmh  about  Nine  of  the  Clock  in  the  Morning,  the  Weather 
gloomy..    The  Inventor  adds.  That  the  deeper  Concave,  when  held  to  a: 
lucid  Body,  would  cafl  a  Light  ffa-ong  enough  to  read  by  at  a  confiderabfe 
Difbnce ;  and  that  expofing  the  fame  to  a  Northern  Window,  on  which 
the  Sun  fhined  not  at  all,  or  very  little,  he  had  perceived  that  it  woul(^ 
warm  one's  Hand  fenfibly,  by  colleding  the  warmed  Air  in  the  Day-time, 
which  it  would  not  do  after  Sun-fet. 

By  mm  Artifi  mt       ^'  ^^  ^^^  ^  ^^^  ^  ^^^  ^^^  polifhcs  Optick-Glaflcs  on  a  Tum^    t 
Piris.  N.  40.     have  feen  a  Glafs  of  his  Workmanfliip  which  is  very  good.    He  turns  thefc 

ba!  An.  itf^S,   ^-^??  ^  ^9.  ^^^  W^*  i^^^.  ^  y^^k  ^.^^  .!?^?  Facility. , 
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-7.  M.  Bi»r«B  hath  found  cut  4  fure  and  vciy  caf^  all  forts  ft' ^.BweDi. 

t>f  great  Glafles*    He  hath  already  made  one  ot  them  vav  good  of  200  Sii*  AnlSyi. 
Foot,  wrought  on  both  fides  cm  the  fame  Rule.    His  Deure  of  advancing 
AftronomicS  Difcoveries  hath  induced  him  to  make  Prefents  of  them  to  ieve- 
ral  Peribns  capable  to  make  ufe  of  them.    He  hath  intruded  the  Secret  to  one 
of  the  Rfijd  Auidanj  of  Sciences^ 

Offnfmu  and  Divmi  have  commonly  fold  their  Glaffes  at  a  Piflole  the  Foot.  M- .M^r  ^ <^* 
Sometimes  they  have  far  exceeded  that  Price.  One  of  Dri/iw's  of  iz  Foot  I"*^»  ^°-  *^^*' 
vas  ibid  for  400  Livres ;'  and  another  of  Ompanf^  of  34  Foot»  for  2000 
Livrcs.  Notwithftanding  which,  S.  Borelli  is  wilting  to  part  with  the  beft 
of  his  own  Glaiiesi  of  jo,  60,  or  (S5  Foot,  for  500  ('/r^wdfr,^  Crowns;  and 
the  firnll  GlafTes,  frwn  tf  to  12  Foot,  at  a  (French)  Crown  a  Foot  s  fix)m 
12  to  18,  at  half  a  Piftole ;  and  from  18  to  2<S,  at  a  Piftole. 

8.  Though  it  be  conunonly  believed,  that  Rocl^  Cnfid  is  not  fit  for  o^i<k  Ltm  rf 
Optick-Ghfles,  becaufe  there  are  many  Veins  in  it;    yet  Eufiachio  Drvmi^'^!^^ 
made  one  of  it,  which  he  (aid  proved  an  excellent  one,  though  foil  of  N.  20.  p.  5^1* 
Veins :  But  perhaps  they  were  only  fuperficial  Striftures  and  flight  Scratches,  ^^  ***•  ^^^^* 
not  Veins. 

9.  Drops  of  fair  Water  being  let  fall  on  a  Piece  of  pkin  Glafs,  firom  them-  of  ^*^^\  h 
felves  into  Plano-convexes,  havmg  a  Convexity  iMX)pQrtionable  to  the  Heists  ora^^      ** 
from  which  they  defcend  ;  from  a  greater  Height  a  lefe  from  a  lefs  a  greater  N.  218.  ^  55^ 
Degree  of  Convexity.    I  appUed  tome  of  thde  as  Reading-GlafTes  for  fingle  ^^^  ^  ^^* 
Words  of  fmall  Letter^  as  on  the  Gbbes  and  Maps,  and  found  no  other  In- 
eonvcniency,  than  that  the  Fluidity  of  the  Water  obliges  one  to  keep  the 

Glafs  Horizontal,  which  I  after  devifed  a  Way  to  remeoy.  I  took  a  mffici- 
cnt  Quantity  of  Izine-Glafs,  and  diffolved  it  in  Water  over  the  Fire,  and 
whilfl  it  was  warm  I  dipt  a  Stick  into  the  Solution,  and  let  fome  Drops  of  it 
fall  on  the  Glafs  as  before ;  and  in  a  ciuarter  of  an  Hour  they  acquire  a  Con*- 
iiftency,  that  permits  them  to  be  held  in  any  Pofition,  and  though  they  are 
-not  altogether  to  tranfparenr,  yet  this  is  little  or  no  Impediment  to  their  Ufe. 
The  Drops  of  this  Solution  are  more  exadly  defined  tnan  thofe  of  common 
Water,  having  their  Edges  O'^ftly  circular,  and  one  may  make  them  of  a 
much  longer  Focus  than  thofe. 

A  thin  flat  Ring  of  Brafs,  not  exceeding  4  Tenths  of  an  Inch  Diameter 
in  its  interior  Circle,  being  cemented  to  a  plain  Piece  of  Glafi,  and  filled 
with  Water,  or  the  Solution  now  mentioned,  then  by  prefling  the  Finger 
into  it,  till  what  is  fuperfluous  be  raken  off,  there  will  be  formed  a  Plano- 
concave, which  may  ferve  as  an  Eye-Glafs  xoz  Perfpeftive,  or  to  any  other 
optical  Ufe  Concave-Glafles  are  applicable. 

I  have  tried  what  would  be  the  Succefe  of  combining  Portions  of  Water 
by  the  help  of  Brafs  Rings,  and  plain  Pieces  of  Glafs,  to  give  them  their  true 
Figiu-e  and  requifite  Apertures,  and  inferted  them  at  the  Ends  of  Tubes  of 
feveral  Lengths ;  and  find,  that  though  tliefe  Natural  Lmes  may  ferve  as 
Eye-GlafTes,  yet  when  ufed  as  Objed  ones>  either  to  Telefcopes,  or  dou- 
"ble  Microfcopes,  the  Effeds  will  not  compenfate  the  Trouble  there  is  in 
ulinc:  them. 

*^  C  c  1  XVII. 
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tbt  iJhMntmgu  XVIL  X.  When  I  had  founds  that  Ligk  C00iof  Rms  Jifferemh  refrm^ 
Ofi^iifJ,^  ff^^^  I  kft  off  my  Glafi-worb;  for  I  law,  that  the  Perfcdion  of  Tdcfcopes 
««•(<  t  h  was  hitherto  limited,  not  fo  much  for  want  of  GlafTes  truly  figured  accordu^ 
Rto  r^i.  ^  ^^  Prefcriptions  of  Optick  Authors,  (which aU  Men  have  hitherto  imaF- 
tcb.  An.  1^7^.  gined)  as  becaufe  that  Ught  itfelf  is  an  heterogeneous  Mixture  of  diffcr€ntlj^ 

RefranghU  Rajs :  So  that  were  a  Glafi  fo  exaftly  figured  as  to  colled  any 
one  fort  of  Rays  into  one  Point,  it  could  not  coiled  thofe  alfo  into  the  (ame 
Point,  which  having  the  &ne  Incidence  upon  the  fame  Medium,  are  apt  toi 
fufier  a  diflerent  Refi^dion.  Nay,  I  wondred,  that  feeing  the  Diflereiace 
of  Refrangibility  was  fo  great  as  I  found  it,  Tdefcopes  fhoiud  arrive  to  that 
Perfedion  they  are  now  at :  F6r>  meafiiring  the  Reflations  in  one  of  my, 
Prifms,  I  found,  that  fiippofmc  the  common  Sine  of  Incidence  upon,  one 
of  its  Plain  was  44  Parts,  the  Sme  of  Refradtion  of  the  utmofl  Rays  on  the 
ted  End  of  the  Coburs,  made  out  of  the  Glafs  into  the  Air,  would  be  d8 
Parts,  and  the  Sine  of  Refradion  of  the  utmofl  Rays  on  the  other  End  69^ 
Parts ;  fo  that  the  Difference  is  about  a  24th  or  25th  Part  of  the  whole  Re-^ 
fiadion.  And  confe^juendy,  the  Objed-Glafs  of  any  Telefcc^  cannot  col- 
hBt  tSL  the  Rays,  which  come  fiom  one  Point  of  an  Objed,  fo  as  to  make 
them  convene  at  its  Focus  in  le<s  room  than  in  a  circular  Space,  whofe  Dia- 
meter is  the  50th  Part  of  the  Diameter  of  its  Aperture  i  which  is  an  Irre« 
,  fbme  hundreds  of  times  greater  than  a  circularly  figured  Lms,  of 
a  Sedion  as  the  Objed-Glaues  of  long  Tdefcopes  are,  would  cade 
by  the  Unfimefs  of  its  Figure,  were  Light  umfbrm. 

This  made  me  take  Refledions  into  Confideration ;  and  finding  them  re» 
gukr,  fo  that  the  Angle  of  Refledion  of  all  forts  of  Rays  was  equal  to  their 
Angle  of  Incidence,  I  underflood  that  by  their  Mediation  Optick  Inffatiments 
mi^t  be  broi^ht  to  any  D^ree  of  Perfedion  imaginable,  provided  a  reflec- 
ting Subfhnce  could  be  found,  which  would  polifh  as  finely  as  Glafi,  and 
refkd  ^  much  Light  as  Gkfs  tranfinits,  and  tne  Art  of  communicating  to 
it  a  parabolick  Figure  be  ^o  attained.  But  there  feemed  very  great  Diffi- 
culties, and  I  have  almofl  thought  them  infiiperable,  when  I  iarther  confi-- 
der'd  that  every  Irr^larity  in  a  refleding  Superficies  makes  the  Rays  fhay 
^  or  6  times  more  out  of  their  due  Courfe,  tnan  the  like  Irregularities  in  a. 
refiading  one :  So  that  a  much  greater  Curiofity  woukl  be  heFe  requifite, 
than  in  figuring  Glaffes  for  Refradion. 

Amidfl  thele  Thoughts  I  was  forced  from  CambriJiej  Amm  1666.  by  the 
intervening  Pl^ue,  and  it  was  more  than  two  Years  before  I  proce^ea  flir-^ 
ther.  But  then  having  thought  on  a  tender  Way  of  Polifhing,  proper  for 
Metal  whereby,  as  I  unagined,  the  Figure  would  be  corredM  to  the  laft^ 
I  b^an  to  try  what  might  be  efFeded  in  this  kind,  and  by  dqgrees  fo  far 
perfeded  an  Infbumcnt  (in  the  eflential  Parts  of  it  like  that  I  fait  to  Lw- 
Wlwf)  by  which  I  could  difcem  Jufker's  four  Concomitants,  and  fhew'd 
them  divers  times  to  two  others  of  my  Acquaintance.  I  could  alfo  difcera 
the  Moon-like  Phafe  of  renmy  but  not  veiy  diflindly,  nor  without  fom^ 
Ki(;Qiefs  in  difpofing  the  Inflrument^ 

FroQi^ 
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,  From  that  time  I  was  intemipted  till  this  hft  Ammmt^  when  I  raadt. 
another.  And  as  that  was  fenubly  better  than  the  firft,  (efpecially  for 
Day-Ob|e£b)  fo  I  doubt  not)  but  they  will  be  ftiU  brcHight  to  a  much 
greater  Perfedion  by  their  Endeavours,  who,  as  you  inform  me,  are  taking 
cai'e  about  it  at  L4md(m*  , 

2.  This  new  Inftrument  is  compo(ed  of  two  Metalline  Speculumf,  the  ^  •♦«  Cstsiu 
one  Concave  finftead  of  an  Objed-Glafs)  the  other  Plain:  And  alfo  of  a  ?J^-tId^i/''^ 
finaD  Plano-convex  Eye-Glafi ;  as  in  the  Figure,  where  A  B  is  a  Concave  ^^.  Newton. 
Specuhim,  of  which  the  Radius  or  Semidiameter  is  iz}  or  i  j  Inches.  Mar.' Anfi^u 

C  D,  another  Metalline  Speculum,  whofe  Surface  is  flat,  and  the  Circum*    f^.  9% 
fcrence  oval. 

G  D,  an  Iron  Wire,  holding  a  Ring  of  Brais,  in  which  the  Speculum 
C  D  is  fixed. 

F,  a  finall  Eye-GIafs,  flat  above,  and  convex  below,  of  the  i  zth  Part 
of  an  Inch  Radius,  if  not  lefs. 

G  G  G,  die  fore  Part  of  the  Tube  (which  is  open)  faflned  to  a  Brafs 
Ring  H  I,  to  keep  ir  immoveable. 

P  Q  K  L,  the  ninder  Part  of  the  Tube,  fafbed  to  another  Brafs  Ring, 
PQ. 

O,  an  Iron  Hook  fafbied  to  the  Ring  P  Q,  and  fumifh^d  with  a  Skrew 
N,  thereby  to  advance  or  draw  back  the  hinder  Part  of  the  Tube,  and  S> 
by  that  means  to  put  the  Specula  in  their  due  Difhnce. 

M  QG  L  a  crooked  Iron  fufbining  the  Tube,  and  fafbed  by  the  NailR 
to  rfie  B^  and  Socket  S,  whereby  the  Tube  may  be  turned  every  Way. 

The  Center  of  the  flat  Speculum  C  D,  mufl  be  placed  in  the  £uiie  Point 
of  the  Tube's  Axe,  where  falb  the  Perpendicular  to  this  Axe,  drawn  to 
the  £ane  from  the  Center  of  the  little  Eye-Glafs,  which  Point  is  here 
marked  at  T: 

And  to  givethe  Reader  fbme  Sati$fa(Si6n  to  underf&nd,  in  what  D^ree  k 
reprefents  Things  diftinft,  and  free  from  Colours,  and  to  know  the  Aperture 
by  which  it  acunits  Light,  he  may  compare  the  Diffances  of  the  Focus  E 
from  the  Vertexes  of  the  little  Ey e-Glafs  and  the  Concave  Speculum ;  that  is,. 
lEVyi  of  an  Inch,  and  ET  V,  <J  |  Inches,  and  the  Ratio  will  be  found  as- 
I  to  38;  whereby  it  appears,  that  the  Objeds  will  be  magnified  about  j  8  . 
times  ;  and  be  reprefented  bigger  by  2  '■  times  in  Diameter,  when  feen.  thro*^ 
this,  than  thro'  an  ordinary  Telefcope  of  about  2  Foot  long. 

Thus  far  as  to  the  Strufture  of  this  Telefcope.    Concerning  the  metalline. 
Matter,  fit  for  thefe  Reflefting  Speculums,  the  Invents  hath  alfo  confider'd 
the  fame,  and  gives  this  Caution,  That  whilfl  Men  feek  for  a  white,  hard,., 
and  durable  metalline  Compofition,  they  refolve  not  upon  fuch  an  oneuas  is 
fiill  of  fhaall  Pores,  only  difcoverable  by  a  Microfcope :  For  tho"^  fuch  an  ont-. 
may,  to  Appearance,  take  a  good  Polifti,  yet  the  Edges  of  thofe  Imall  Pores 
will  wear  away  fafter  in  the  Poliftiing,  tmn  the  other  Parts  of  the  Metal ; . 
and  fo,.  however  the  Metal  fecm  polite,  yet  it  (hall  not  refleO:  witKfiich an  . 
accurate  Regularity  as  it  ought  to  do.    Thus  Tin-Glafs  mixt  with  ordinary 
Bell-Metal  makes  it  more  white>  and  apt  to  refleft  a  greater  Qjiantity  ©f  i 

Light  > 
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Light ;  but  withal,  its  Pomes  raifed  in  the  Fufions  like  (6  many  aerial 
Bubbles,  fill  the  Metal  full  .of  the  microTcopical  Pores.  But  white  Arfenick 
both  bitches  the  Metal  and  leaves  it  folid,  without  any  fuch  Pores,  efpe- 
cially  if  the  Fufion  hath  not  been  too  violent.  What  tne  Stellate-R^ulus 
of  Marsy  (which  I  have  fometimes  vSed)  or  rather  fuch  like  Subftsoice  will 
do,  dcferves  particular  Examination. 

To  this  he  adds  this  further  Intimation,  That  Putty,  or  other  fuch  like 
Powder,  with  which  ^tis  polifli'd,  by  the  (harp  Angles  of  its  Particles,  f^e^• 
teth  the.  Metal,  if  it  be  not  very  fine,  and  fiBs  it  nill  of  fuch  (mail  Hdes 
as  he  fpeaketh  of.  Wherefore  Care  muft  be  taken  of  that  before  Judgment 
be  given,  whether  the  Metal  be  throughout  the  Body  of  it  porous  or  not- 

But  not  having  tried,  as  he  iaith,  many  Proportions  of  the  Arfenick  and 
Meral,  he  does  not  affirm  which  is  abfolutely  beft,  but  thinks  there  may 
conveniently  be  ufed  any  Quantity  of  Arfenick  equalling  in  Weight  be- 
tween a  fixth  and  an  eighth  Part  of  thrCopper,  a  greater  Proportion  making 
-the  Metal  brittle. 

The  Way  which  he  ufed  was  this.  He  firft  meked  the  Copper  alone,  then 
put  in  the  Arfenick,  which  being  melted,  he  ftirred  them  a  little  together, 
V  oewanng,  in  the  mean  time,  not  to  draw  in  Breath  near  the  pernicious 
Fumes.  After  this  he  put  in  Tin ;  and  again,  Co  fbon  as  that  was  meked, 
(which  was  very  fuddenly)  heltirred  them  well  together,  and  immediately 
poured  them  oft. 

He  faith.  He  knows  not,  whether  by  letting  them  fland  longer  on  the 
Fire  after  the  Tin  was  melted,  a  higher  Degree  of  Fufion  woukl  have 
^.  jnade  the  Metal  porous ;  but  he  thought  that  Way  he  proceeded  to  be  the 
fafcfl. 

He  adds.  That  in  that  Metal  which  hefent  to  Londofh  there  was  ik>  Arfe- 

nick^  but  a  fmall  Proportion  of  Silver ;  as  he  remembers,  one  Shillii^  in 

'  three  Oimces  of  Metal.    But  he  thought  withal,  that  the  Silver  dra  ^ 

much  harm  in  making  the  Metal  foft,  and  fo  lefs  fit  to  be  poliih'd,  as  good 

'  in  rcndring  it  white  and  luminous. 

At  another  time  lie  mixed  Arfenick  one  Ounce,  Copper  fix  Ounces,  and 
Tin  two  Ounces ;  and  this  an  Acquaintance  of  his  nath>  as  he  intimates, 
polifh'd  better  than  he  did  the  other. 

As  to  the  Objedion,  That  with  this  kind  of  Peripedtves,  Objeds  arc 
difficultly  found ;  he  anfwers.  That  that  is  the  Inconvenience  of  all  Tubes 
that  magnify  much ;  and  that  after  a  little  Ufe,  the  Inconvenience  will 
grow  left,  feeinjg  that  himfelf  could  readily  enough  find  any  Day  Objeds 
by  knowing  which  Way  they  were  pofited  from  other  Objeds  that  he 
accidentally  few  in  it.  But  in  the  Night  to  find  Stars,  he  acknowledges 
it  to  be  more  troublefbme ;  which  vet  may,  in  his  Opinion,  be  eafily  re- 
medied by  two  Sights  affixed  to  the  Iron  Rod,  by  which  the  Tiie  is 
fufhined,  or  by  an  ordinary  Perfpedive-GIafs  faffaed  to  the  fame  Frame 
with  the  Tube,  and  direded  towards  the  fame  Objed,  as  Dcs  Cartes  in 
his  Dwptricks  hath  defcribcd  for  remedying  the  fame  Inconvenience  of  his 
iJbeft  Tclefcopes. 
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».  I  fie  by  the  Defcription  you  have  fent  me  of  Mr.  Niwtm^s  admirable  Ap^wti  h 
Telefcope,  that  he  hath  well  conHdered  the  Advantage  which  a.  Concave  At  Hugens  do 
Speculum  hath  above  Convex-Glafles  in  colkding  the  parallel  Rays;  which  ^d^^^ooS. 
certainly^  accordii^  to  the  Calculation  I  have  made  thereof^  is  very  great. 
Hence  it  is,  that  he  can  give  a  far  greater  Aperture  to  that  Speculum^  tbui 
to  an  Objeft-Glafi  c^  the  fame  Diftance  of  the  Focus ;  and  coniequentlyy 
that  he  can  much  more  magnify  Objeds'  this  Way,  than  by  an  oixlinaty 
Tekfcope.    Beiides^  by  it  he  avoids  an  Inconvenience^  which  is  inieparabfe 
from  Convex  Objed-Glafles,  which  is  the  Obliquity  of  both  their  Surfaces^ 
which  vitiateth  the  Refra&ion  of  the  Rays  that  pais  towards  the  Sides  of 
the  Glais,  and  does  more  hurt  than  Men  are  aware  of.    Again^  by  the  meer 
Kefledion  of  the  metalline  Speculum  there  are  not  ib  nuny  Rays  loft  as  in 
Glades^  which  refled  a  confiderabk  Quantity  by  each  of  their  Surfaces,  and 
befides  intercept  many  of  them  by  the  Obfcurity  of  their  Matter. 

Mean  time  the  main  Bufineis  wiU  be,  to  find  a  Matter  for  this  Speculum 
that  will  bear  fo  good  and  even  a  Poliih  as  Glaffes,  and  a  Way  of  giving  this^ 
Poliih  without  vitiating  the  Spherical  Figure.  Hitherto  I  have  found  no 
Specula  that  had  near  fb  good  a  Polifli  as  Ghfi :  And  if  Mr.  Nemm  hath 
not  already  found  a  Way  to  make  it  better  than  ordinarily,  I  apprehend  his 
Tekfcope  will  not  fo  well  diflinguifh  ObjeSs  as  thofe  with  Ghiles.  But  'tis 
worth  while  to  iearch  for  a  Renmy  to  this  Inconveniency,  and  I  defpair  not 
0f  finding  one.  I  believe  that  Mr.  Nmnon  hath  not  been  without  coniidering 
the  Advantage^  which  a  Parabolical  Speculum  would  have  above  a  Sphericid 
one  in  this  Conffaudion  ;  but  that  he  defpairs,  as  well  as  I  do,  of  working 
ether  Sur&ces  than  Spherical  ones  with  due  Exa^efs ;  tho'  elfe  it  be  more 
eafy  to  make  a  Parabolical,  than  Eliptical  or  Hyperbolical  ones,  by  reafbn 
of  a  certain  Propriety  of  the  Parabolick  CoiK>ia,  which  is,  that  all  the 
Sedions  parallel  to  the  Axis  make  the  fame  Parabola. 

Bujt  though  Mr»N(ru/to»  (with  M^Hugens)  defpairsof  performing  thatx^iv.  ^.i^-oj, 
work  by  Geometrical  Rules,  yet  he  doub^  not  but  that  the  thing  may  in 
fbme  ineafure  be  accomplilh'd  by  mechanical  Devices. 

4.  In  my  laft  Letter  I  gave  you  occafion  to  (u(pe&  that  the  Infkmm^rc  AfMrtUfAccoHut 
which  I  fent  you  is  in  fome  relpeft  or  other  indi(J>ofed,  or  that  the  Metals  •/  *^"  ^'^*- 
are  tamiflied ;  and  by  yours  I  am  fiilly  confirm'd^  in  thar  Opinion  ^  For,  Newton, 
whilft  I  had  it,  it  reprefented  the  Moon  in  fome  Parts  of  it  as  diftindly  as  J*'^ 
other  Telefcopes  ufiiaDy  do  which  magnify  as  much  as  tliat.    Yet  I  ver^ 
well  know,  tnat  that  Inftrument  hath  its  Imperfections  both  in  the  Com- 
pofition  of  the  Metal,  and  in  its  being  badly  cafl,  as  you  may  perceive  by  a 
fcabrous  Place  near  the  Middle  of  the  Metal  of  it  on  the  polifli'd  Side,  and 
alio  in  the  Figure  of  that  Metal  near  that  fcabrous  Place.:  And  in  all  thofe 
Reipeds  that  Infhument  is  capable  of  further  Improvement^v 

You  feem  to-intimate,,  that  the  Proportion  of  58  to  i,  holds  only  for  its 
magnifying  Objefts  at  rmall  Diftances.  But  if  for  fuch  Diftances,  fuppofe 
5:00  Feet,  it  magnify  at  that  Rate,  by  the  Rules  of  Opticks  it  miift  for  the 
greater  Difhnce  imaginable  magnify  more  than  37  |  to  i,  which  is  fo  in-  - 

coniiderable  a  Diminiihing,  that  it  may  be  eveaxhen  as  38.  to  i. 

Here. 
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Mr  Newcon. 


Here  is  imde-inocher  Inftrument  like  the  fermer,  which  does  very  wdL 
Yefterday  I  compared  it  with  a  fix  Foot  Tele(cope»  and  fband  it  not  only  to 
magnify  more,  but  alio  more  diftinAly :  And  to  Day  I  found,  that  I  could 
read  in  one  of  the  Philoibphical  Tranfadions,  placed  in  the  Sun's  Light,  at  an 
IOC  Foot  Diibnce,  and  tnat  at  an  120  Foot  Diftance  I  could  difcem  Ibme 
of  the  Words.  When  I  made  this  Tryd>  its  Aperture  (defined  next  the 
Eye)  was  ec^uivalent  to  more  than  an  Inch  and  a  third  Part  of  the  Objed* 
Metal.  This  may  be  of  (bme  Ufe  to  thofe  that  fhall  oideavour  any  thing 
in  Kefledions ;  ibr  hereby  they  will  in  fbme  meafure  be  enabled  to  judge 
of  the  Goodnefi  of  their  Infhuments. 

5.  I  know  that  the  Aperture  was  i  f  of  -an  Inch,  by  trving  that 
an  Obfbcle  of  that  Breadth  was  requifite  to  intercept  all  the  Lignt  which 
came  from  one  Point  of  the  Objed. 

I  (hould  tell  you  alfo,  that  the  little  phin  Piece  of  Metal,  next  the  Eye- 
A*pn1iAn.i^7i!  Glafs  is  not  only  truly  figured;  Whaeby  it  happens,  that  Objefts  are  not  lb 

diftind  at  the  Middle  as  at  the  Ed^.  And  1  nope,  that  by  conceding  its 
« Figure  (in  which  I  find  more  Difnculty  than  one  wouki  exped)  they  will 
.appear  aU  over  difUnd,  and  diftindsr  in  the  Middle  than  at  tne  Edges.  And 
I  Qoubt  not  but  that  the  Performances  will  then  be  greater. 

But  yet  I  find,  that  there  is  more  Light  lofl  by  Refledion  of  the  Metal 
which  I  have  hitherto  uied,  than  by  Tranfiniflion  through  Glades :  For 
which  Reafon  a  ftiaOower  Chaige  wcukl  orobably  do  better  for  obfcure  Ob- 
'jeds ;  fuppofe  fuch  a  one  as  woukl  magnify  34  or  3  2  times.  But  for  bright 
Objefb  at  any  Diftance,  it^feems  capaole  of  magnifying  3'S'Or  40  times,  with 
fufficient  Difnn&nels.  And  for  all  Objeds»  the  fame  Charge,  I  believe,  may 
with  Advantage  be  allowed,  if  the  fleely  Matter,  employed  at  Ltrndany  be  more 
(fat)ngly  reflcdive  than  this  which  I  have  ufed. 

The  PerfomMnces  of  one  of  thcfe  Inflruments  of  any  Length  being  known, 
it  will  appear  by  this  following  Table,  what  may  be  expefted  from  thofe  of 
other  Lengths  by  this  Way,  if  Art  can  accompliih  what  is  promifed  by  the 
Theory.  In  the  firft  Column  is  exprefled  the  Length  of  the  Tdefcope  in 
.^eet ;  which  doubled,  gives  the  Stmidiameter  of  the  Sphere  on  which  the 
rXDoncave  Metal  is  to  be  gbund.  In  the  fecond  Column  are  the  Proportkxis 
of  tlie  Apertures  for  thofe  ievenil  Lengths.  And  in  the  third  Column  are 
the  Proportions  of  the  Charges,  or  Diameter  of  the  Spheres,  on  which  the 
Convex  Superficies  of  the  Eye-Glaifes  are  to  be  grouno. 


Lengths. . 

uifertiats. 

1 

.Omgts.  j 

Lingths. 

uiftrtitnu 

G^e«. 

1 

100 

8 

£00 

2CO 

I 

16% 

"S> 

10 

j>4<J 

211 

z 

283 

141 

J.2 

1084 

-22J[ 

5 

58J 

157 

«J 

1545 

258 

4 

475 

\6% 

ao 

1591 

251 

5 

5(J2 

178 

H 

1824 

2tf5 

6           <54J     1 

\%6         \ 

I 
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The  Ufe  of  this  Table  will  bcft  appear  by  Example  i  Suppofe  therefore  a 
hai£  Foot  Tekfcope  may  diftin&ly  m^ify  30  times  with  an  Inch  Aperture^ 
4Uid  itixing  required  to  know,  what  ought  to  be  the  analogous  Conftitution 
andj?erfoanaoceof  a  four  Foot  Tekfcope:  By  the  ^cond  Cokimn,  as  100 
to  if  76 ,-  ib  are  the  Apertures,  as  aUb  the  Number  of  Times  which  they 
iuagnify.     And  cmiiequently  fince  the  half  Foot  Tube  hath  an  Inch  Aper- 
ture and  magnifieth  ;o  times,  a  four  Foot  Tube  proportional^  (hould  nave 
4  T77  Inches  Aperture,  and  magnify  143  times.    And  by  the  third  Column, 
as  iDo  to  itfS ;  (b  have  their  Charges:  And  therefore  if  the  Diameter  of  the 
Convexity  of  the  Eye-Glafi  for  a  half  Foot  Tekfcope  be  ;  of  an  Inch,  that 
for  a  four  Foot  {hoM  be  ^^|,  that  is  about  j  of  an  Inch  ;  and  fo  of  other 
'Lei^ths.   But  what  the  Event  will  really  be,  we  muft  wait  to  lee  determined 
by  Experience.    Only  this  I  thought  fit  to  insinuate,  that  they  which  intend 
to  isake  Trial  in  other  Lengths,  may  more  readily  know  now  to  defign 
:jeheir  Inftniments*    Thus  for  a  four  Foot  Tube,  iince  the  Aperture  (hould 
-be  5  or  6  Inches,  there  will  be  required  a  Piece  of  Metal  7  or  8  Inches 
hmod  at  leaft,  becaufe  the  Figure  will  fcatcely  be  true  to  the  Edges    And 
the  Thicknefi  of  the  Metal  muft  be  proportional  to  the  Breadm,  left  it 
bend  in  the  Grinding.    The  Metak  being  poliflied,  there  may  be  Trids 
Qude  with  feveral  Eye-Glailes,  to  find  what  Chaige  may  with  oeft  Advan- 
•tage  be  made  ufe  o£ 

XVHI.  K.  I  doubt  nor  but  ^.  ^  wiM  aOow  the  Advantage  of  Ke^  s^m 
fledion  in.  the  Theory  to  be  very  great,  when  he  ftiaU  have  informed  him-  ^^^^  ^ 
ielf  of  the  Dfffirem  Rcfirmfgilrilky  of  the  ieveral  Rays  of  Light.  And  for  Mf/^tmxxu 
the  pisi^k  Part,  it  is  ki  tome  meafiire  manifeft  by  the  Inftruments  already  ^*  ^4^f1• 
made,  to  what  Degree  of  Viv^ty  and  Brightnefi  a  metalline  Subflance  may 
•be  poliflied.  Nor  is  it  impiobaole  bat  that  there  may  be  new  Ways  of 
Poh(hing  found  out  for  Metal,  which  will  far  excel  thofe  that  are  yet  in 
Ufe.  And  when  a  Metal  is  once  well  polifhed,  it  will  be  a  long  while 
f  referved  fix)m  tamifhing,  if  Diligence  be  ufed  to  keep  it  dry  and  clofe  fhuc 
up  fitun  Air :  Fcm:  the  principal  Caufe  of  Taniifhing  feems  to  be  the  coii^ 
denfing  of  Moifture  on  its  pdiih'd  Sisrfiice,  which,  by  m  acid  Spirit, 
whetewitb  the  Atmofphere  is  impregnated,  corrodes  and  rufts  it';  or  at  leaft 
at  its  cadialk^  leaves  it  cover'd  over  with  a  thin  Skin,  confiftlng  partly  of 
an  earthly  Sediment  of  that  Moiffaire,  and  partly  of  the  Duft,  which,  fly- 
0       ing  to  and  Iro  in  the  Air,  had  feded  and  adnerea  to  it. 

when  there  1$  not  occafion  to  make  fiequent  Ufe  of  the  Inftriiinent* 
there  may  be  odicr  Ways  to  preferve  the  Maal  for  a  kmg  time;  ^  perhaps 
by  immerging  it  in  Spirit  of  Wine,  or  fblne  other  convefiient  LiquoF. 
And  if  th^  chance  to  tamifh^  yet  their  PoUfh  may  be  recovtr-d  by  rub- 
bing them  with  a  foft  Piece  of  Leather,  or  other  tender  Subfbnce,  with^ 
out  the  Affiftance  of  any  fiettine  Powders,  unlefk  they  happen  to  be  rufly ; 
ibr  then  they  muft  be  new  pofifhed. 

Vol.  L  t>  d  I  am 
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I  am  very  fenfiblcs  that  Metal  rdTefb  Ids  Liffht  dian  Ghis  tranfinib  ;: 

and  for  that  Inconvenience9  I  gave  you  a  Remeoy  in  my  laft  Lettery  by 

affigning  a  fliaUower  Charge  in  Proportion:  to  the  Aperture,  than  is  uied  in 

other  Telefcopes.    But  as  I  have  feuad  ibnie  metalline  Subflances  to  be  more 

ifaongly  reiledivey  and  to  polifii  better,  and  be  freer  from  tamifhing  tfaaa 

others ;  fo  I  ho^  there  may  in  time  he  found  out  fiune  Subfiance  much 

freer  fiom  thefe  Inconveniencies  than  any  yet  known. 

th  CoifiJersti^     2*  The  Ot^dcrer  is  pleafed  to  reprehend  me  for  laying  afide  the  Thoughts^ 

a'c    V  'bi  '  ^^  improving  Opticks  by  Refiadions.    If  he  had  obliged  me  by  a  private 

j^VNewton.    Letter  on  this  Occaiion,  I  woukl  have  acquainted  him  with  my  Succefi  oa 

N.  8S.  >.  5oa4.  the  Trials  I  have  made  of  that  kind,  which  I  (hall  now  fay  have  been  le&than^ 

Nov.  An.  1^7*.  J  fometimes  expeded,  and  perhaps  than  he  at  prefent  hopes  for.    But  finoe 

he  is  pleafed^ totake  it  for  granted,  that  I  have  kt  this  Subjed  pais  without 
diie  Examination,  I  (haU  refer  him  to  my  former  Letters,  by  which  that 
Conje6hire- win  appear  to  be  ungrounded*  For  what  I  faid  chere^  was  ift 
reaped  of  Telefcepes  of  the  ordinary  Con(faiid]on>  fignifying,  that  their 
In^rovement  is  not  to  be  ezpeded  fixxn  the  wdl*fi|[uring  of  Glafles,  as  Optii- 
cians  have  in^ined  >  but  I  despaired  not  of  their  Improvement  by  other 
Conffaudions,  which  made  me  cautious  to  infet  nothing  that  might  mtimate 
the  contrary.  For  although  fiicceflSlve  Refiadions  that  are  aU  mSie  the  fiune 
Way,  do  necef&rily  more  and  more  augment  the  Errors  of  the  firfl  Re6:a- 
dion ;  yet  it  ieemed  not  impoffiUe  for  contrary  Refradions  fo  to  contd 
each  others  Inequalities,  as  tb  teake  their  DifiienceTe^dar^  and  if  that  coukt 
be  conveniendy  e£feded,  there  wonki  be  no  further  Difficulty.  Now  to 
this  end,  I  examined  what  may  be  done*  not  only  by  Glafles  akme,  but 
more  efpecialhr  by  a  Complication  of  divers  fnccemve  Mediums,  as  by  two 
or  more  Gkftes  or  CryfUs  with  Water,  or  f^e  other  Fluid  between  them  ;- 
all  which  tc^gether  may  perform  the  Office  of  one  Gla^  dbedally  of  the 
Objed-Glafs,  on  whofe  Conilrudion  the  Perfedicxi  of  uie  Infbumenc 
chiefly  depends.. 

To  the  AfTerdon,  That  Rays  are  lefs  true  refleded  to  a  Point  by  a  Con-> 
cave,  than  refraded  by  a  Convex,  I  cannot  aflent ;  nor  do  I  uixferfbndy 
That  the  Focus  of  the  btter  is  a  kfi  Line  than  that  of  the  former.    The- 
Truth  of -the  contrary  you  will  rather  perceive  by  the  foUowing  Tabk^. 
computed  for  fuch  a  Refleding  Concave^  and  the  Refradii^  Convex,  oil 
Suppofition  that  they  have  equal  Apertures,  and  colled  paraUd  Rays  at  an^ 
equal  Difhnce  from  their  Veitex;  which  Diflance  being  divided  into- 
15000  Parts,  the  Diameter  of  the  Concave  Sphere  win  be  <^oooo  of  thofe 
Part$>  and  of  the  Convex  loooo ;  fuppofing  the  Sines  of^ Incidence  and. 
Refiadien  to  be,  in  round  Nambers,  as  2  to  ;•    And  this  Table  fbUow- 
wg  ifaews,  how  much  the  exteriocBjays,  ai^feveral  Apertui^es,  fall  ihort  of. 
iteic  principd  Focus. 
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The  Diame- 
ter of  the 
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By  this  you  may  pcrceive>  thar  the  Errors  of  the  Refrading  Convex  arc 
io  far  from  being  Idfs^  that  they  are  more  than  16  times  greater  than  the  like 
Errors  of  the  Kefleding  Concave»  efpecially  in  great  Apertures ;  and  that 
•without  refped  to  the  heterogeneous  Conftitution  of  Light.  So  that,  how*- 
ever  the  contrary  Suppofition  mieht  make  the  Author  of  thefe  Animadver- 
ifions  rejed  Kefledions  as  ufele(s  for  the  promoting  of  Opticks ;  yet  I  muft 
^  this,  as  well  as  other  ConfidoacioQS,  prefer  them  in  the  Theory  before 
Refiadions. 

Whether  the  Par/Aok  be  more  difficuk  to  defcribe  dian  ^Hjfperhola,  or 
£/%&,  msv  be  a  Qiisre ;  but  I  fee  no  abiblute  Neceifity  of  endeavouring 
after  any  of  their  Defcriptions.  For  if  Metals  can  -be  ground  truly  Spheri- 
cal, they  will  bear  as  great  Apertures,  as  I  believe  Men  will  be  well  aole  to 
communicate  an  exad  Polifti  to.  And  for  Dioptrique  Tekfcopes,  I  told 
youj  that  the  Difficulty  conHfted  not  in  the  Figure  of  the  Glais,  but  in 
fhe  Deformity  of  Kefradions ;  which  if  it  did  not,  I  coukl  telLyou  a  better 
and  more  eal^  Remedy  than  the  Ufe  of  the  Cmc  SeSioHS. 

5.  We  fee  that  aPidure  made  by  an  Ob}^-Glafs  of  11  Foot  in  a  dark  oj/iffi-ni ,  ly 
Hoom,  is  too  diftinfk,  mi  too  well  defined,  to  be  produced  by  Rays,  that  m;  ^y.  p/^r: 
{houid  ftnry  the  50th  Part  of  the  Aperture.  Jiilr»  An.  ujh 

To  take  away  this  Difficulty,  I  muft  acquaint  you,  that  though  I  put  dmfwir'i^  fy 
die  mateft  Lattral  Error  of  tlie  Rays  from  one  another  to  be  about  77  of  ip-  Newton. 
the  6]aS*s  Diameter ;  yet  their  greater  Errw  fixra  the  Points  on  which  they  oGL^iJl  tiyf. 
ought  to  iaU,  will  be  but  rb  ^^  ^^  Diameter :  And  then^  that  the  Rays> 
wbofe  Error  is  ib  mat,  are  but  very  few  in  Comparifbn  to  thofe,  which  are 
-lefiaded  more  juitly  ;  for  the  Rays  which  M  upon  the  middle  Parts  of  the 
'Ghfsy  are  refiraded  with  fufficient  ExadneK,  as  aUb  are  thole  that  fill  near 
the  Perimeter,  and  have  a  mean  Degree  of  Reftangibilinr. ;  (o  that  there 
remain  only  die  Rays,  which  fall  near  &e  Perimeter,  and  are  moft  or  lea£b 
refrangible^  to  caufe  any  ienfible  Conftifion  in  the  Pidhire.    And  dbefeare  yft 
io  much  further  weakned  by  the  greater  Spade*  through  which  they  are  icat« 
ter*d,  that  the  L^ht  whicn  falls  on  the  due  Pointy  is  infinite^  more  denfo  .  \  '-.  i 

^ihan.  that  which  rails  on  any  other  Point  round  about  it.    And  by  this 

Ddz  £xce& 


Excefs  of  Denfity,  the  Light,  which  falls  in  or  invifibly  near  the  juft  Pointy 
may,  I  conceive,  ftrike  the  Senfcristm  fo  vigoroufly,  that  the  Inaprels  of  the 
weak  Light,  which  errs  round  about  it,  fhall,  in  Compariibn,  not  be  flrong 
enough  to  be  animadverted,  or  to  caufe  any  more  fennble  Coofunon  in  the 
Pifture  than  is  found  by  Experience.     But  if  this  fitisfy  not>  TV.  may  try,, 
if  he  pleafe,  how  diftinA  the  Pidure  will  appear,  when  all  the  Lens  is  co- 
vered excepting  a  little  Hole  next  its  Edge  on  one  fide  only :  And  if  in  this 
Cafe  he  pleafe  to  meafure  the  Breadth  of  the  Colours  thus  made  at  the  Edge 
of  the  Sun's  Pidure,  he  will  perlu^  find  it  to  ^roach  nearer  to  my  Pro-  ^ 
portion  than,  he  expe<fls. 
A  lupty  by  4.  I  am  fiitisfiea  with  the  Mariner  whereby  Mr.  Nrwwn  reconciles  the 

Af lEfteft  of  Convex-Glalfes  with  his  Theory ;  but  then  he  is  alfo  to  acknow^ 

ViU.  p.  6i  It.     i^g^^  ^^^  jj^jj  Aberration  of  the  Rays  is  not  fo  difadvantagcous  to  Optick- 

Ghfles^  as  be  feems  to  have  been  willing  to  make  us  bdieve.  His  Invention 
is  very  good;  but  the  Defcd  of  the  Metal  feems  to  render  it  asimpofliblc 
to  execute,  as  the  Difficulty  of  the  Foim  obfbuds  the  Ufe  of  the  Ujfperr* 
^ok  of  M.  Dfs  Gores. 

A»fw^"d,  hy         If  M.  TV pleafe  to  compare  the  Errors  of  a  Glafs  and  Speculum 

i*J''-^cwton.    that  coUed  Rays  at  equal  Difbnces,  he  will  find  how  much  he  is  mifbken; 
luiy.  Aa,  1673.  ^^  ^^  ^  ^^^  °^^  '^^^  extravagant,  as  he  imagines,  in  preferring  Refleftions. 

And  as  for  what  he  feys  of  thel>ifficulty  of  the  Praxk^  I  know  it  is  very  diffi^ 
cult,  and  by  thofe  Ways  which  he  attempted  it  I  believe  it  impradicable.  But 
there  is  a  Way  infinuated  ^bove  by  wnlch  it  is  not  iBiprobiible,  but  that  as 
much  may  be  done  i^  lai^e  Telefcopes  as  I  have  thereby  done  in  fhort  onesi 
but  yet  not  without  more  than  orcunary  Diligence  and  Curiofity. 

A  Cata.i>i(^ri^     XIX.    I.  M.  O^egrdn  has  communicated  the  Figure  of  a  Telefcope> 

Z^M^c"^ ;     dmofl  like  that  of  N&.  Nhvton. 

grain.  N.  IV.       A  B  C  D  is  a  fhx>ng  Tube,  in  the  Bottom  of  which  there  is  a  great 

i'- 405^.  '         Gmcave  ^ecptbtm  C  D,  pierced  in  the  middle  E. 
i-^.  laJ/^''*      F  is  a  Camex  Specmbmh  fo  difpofcd,  as  to  its  Convexity,  that  it  refledb^ 
the  Species,  which  it  receives  from  the  great  Speculum^  towards  the  Hok. 
]E,  wnere  is  ai  Eye-Glafs,  which  one  looketh  through. 

The  Advantage  which  I  find  in  this  Inflrument  above  that  of  Mr.  TVfcu/* 
tmh  is,  I-  That  the  Mouth  or  Aperture  A  B  of  the  Tube  may  be  of  whap 
Bignefi  you  pkat^ ;  and  confequently  you  may  hiive  many  more  Rays  upon 
the  Cwcav€  Spcfdmn^  thao  upon  that  of  which  you  have  given  us  the  De» 
tcription.  2.  The  Refledion  of  the  Rays  will  be  very  natural,  fin,ce  it- 
will  be  made  upon  the  Axis  itfelft  nxA  therefore  more  vivid*,  j*  The  Vi- 
fion  of  it  will  be  fb  much  the  more  pleafing,  in  that  you  ihall  not 4>e  in- 
commodbd  by  die  great  Light,  by  realbn  of  the  Bottom  C  D,  which 
hideth  the  whole  Face«  Betides,  you'll  have  le6  Difficulty  10  difcovering^ 
die  Objeds,  than  in>  that  of  Mr.  Nemm. 

2.  When  I  firft  applied  myfelf  totry  theESedsof  Refledions,  Mr.  Grego^ 

JdUf  Newton.    7*^  OftitM  TrmM^  (printed  in  the  Year  itf^j.)  being  fallen  into  my  Mands^ 

J^.  h  4o^«*    wiicie  there  is  an  InKrumefit  (defcribed  /» p4«)  like  that  of  Mr.^  (McgrM^ 

wica 
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wit]i  a  H5le  in  the  midft  of  the  Objeft  Metal>  to  tittnfinit  the  Light  to  an 
Ey'e-Glafs  placed  behind  it :  I  had  thence  anOccaiion  of  confidering  that  Ibrt 
of  Conflrudions>  and  found  thefe  Difadvantages  in  it;  viz,,  i.  There  will  be 
more  Light  loft  in  the  Metal  by  Refleftion  from  the  little  Convex  Speculum, 
than  from  the  oval  Plane.    For  it  is  an  obvious  Ob(ervationy  That  Light  is 
moft  copioufly  reflected  from  any  Subfbnce  when  incident  moft  obliquely • 
z.  The  Convex  Speculum  wiD  not  refled  the  Rays  (o  truly  as  the  oval  Plan^ 
unleis  it  be  of  an  hyperbolick  Figure;  which  is  incompanhly  more  difficult 
to  form  than  a  Plane ;  and  if  truly  formed,  yet  would  only  refle&  thofe 
Rays  truly  which  re^>ed  the  Axis*    3  •  The  Errors  of  the  faid  Convex  will  1 
be  too  much  au^ented  by  the  too  great  Diihnce,  through  which  the  Rays  • 
teReGtcd  from  it'  muft  pa^,  before  their  Arrival  at  the  Eye-Gkfs.    For 
which  Reafon,  I  find  it  convenient  to  make  the  Tube  no  wider  than  is  ne»- 
ceflary,  that  the  Eye-GIa£  be  placed  as  near  to  the  oval  Plane  as  is  poi£ble,  - 
without  obftruding  any  uiefiil  Light  in  its  Paflage  to  the  Objed-MetaL    /^ 
The  Errors  of  the  Objeft-Metal  will  be  more  augmented  by  Refledion  frcMn 
the  Convex  than  from  the  Plane,  becaufe  of  the  Inclination  or  Deflexion  of  the 
Convex  on  all  (ides,  from  the  Points  on  which  every  Ray  ought  to  be  in* 
cident.     5.  For  thefe  Reaibns  there  is  requifite  an  extraordin^  Exadnefs 
in  the  Figure  of  the  little  Convex,  whereas  I  find  by  Experience  that  it  is 
much^more  difficultto  communicate  an  exs£L  Fijgure  to  fuch  finall  Pieces  of  * 
Metal,  than  to  thofe  that  are  greater.     <r/  Because  the  Errors  of  the  Perime-  ^ 
tei  of  tte  Concave  Objed^MetaU  cauf^  by  the  Sphericabeis  of  its  Figure, 
are  much  augmented  by  the  Convex,  it  wiH  not  with  DifHn(5hiei&  bear  fb 
farge  aa  Apoture  as  in  the  other  C6nflru6tion.    7.  By  reaibn  that  the  little 
Convex  conduces  very  much  to  the  magnifyiiig  Virtue  of  the  Inftrument,  ^ 
which  the  oval  Pkne  does  not,  it  will  magnify  much  mpre  in  Proportion 
to  the  Sphere^  on  which  the  great  Concave  is  ground,  than. in  the  other  * 
Defign ;  and  (o  magnifying  Objefb  much  more  than  it  ought  to  do  in.; 
Proportion. to  its  Aperture, ut  muft  reprefeiit  them  very  obfcure  and  dark; 
aiid  not  only  fb,  but  alfb  confuted,  by.reafon  of  its  being  over-chatged/ . 
Nor  is  there  any  convenient  Remedy  for  this.    For  if  the  littte  Convex  be 
iqade  of  a  lai^  Sphere,  that  will' caufe  a  greater  Inconvenience,  by  inter- 
cepting too  many  of  the  beft  Rays ;  or  if  the  Charge  of  the  Eye-Glafs 
be  made  fb  much  ihallower  as  is  deceflaty,  the  Angle  of  Vifion  will  there- 
by become  fb  little,  that  it  will  be  very  difficult  and  troublefome  to  fincT 
an  Objeft;  and  of  that  Objed,  when  found,  there  will  he  but  a,,  very/ 
fifiall  Part  feen  at  once.  . 

By  this  you  may  perceive^  that  the  three  AdvantJ^esi  which  Mn  Cajfi-^"  - 
jnyiffi  propounds  to  himfelf^  are.  rather  Di^dvantaoes.  .  For  accordii^  to  his  ^ 
Defign,  the  Aperture  of  the-  Infhument  wiH  be  out  fmaD,  the  Ob|e6Ldark* 
and  conflifed,  and  alfo  difficult  to  be  found.    Nor  do  I  fee>  why  th<S  Re-^ 
tte&ion  is  more  upon  the  fame  Axis,  and  fb  more  natural  in  one  Cafe  than  ., 
in  the  other ;  fince  the  Axis  itfelf  is  refleftedjtoward^  the  Eye  by  th£  oval 
Phne,  and  the  Eye  may  be  defended  from.  externaULight,  as  wdl  at  the  Sidi 
lis  at  the  BottOTi  of  mc  Tribe. 
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Mr.  Gregory  (peaking  of  chefe  Inftruments,  in  the  afbreiaid  Bobir>  p.  95V 
^aith  ;  De  Aiechankd  hoTMm  Spccttkrftm  ^  Lentimfh  ^  ^^  jrsijirA  ttntntA^  €g§ 
.  in  Mechjftku  mmns  verpuus  nihil  dico.  So  that  diere  have  been  Trials  made 
of  thcfe  Telefcopes,  but  yet  in  vain.  And  I  am  informed,  that  about  7  or 
8  Years  Cnce,  Mr.  Greaarj  himfelf,  at  Ldmdm  cau(ed  one  of  6  Foot  to  be 
made  by  Mr.  Rmcy  which  I  take  to  have  been  according  to  the  aforeiaid 
Dcdgn  defcribed  in  his  Book  \  but,  though  .made  by  a  skilful  Artift>  yec 
it  was  without  Succefs. 

J  Cmu'Dioptrick  XX.  S.  Sdvetti  hath  made  a  Profpedive-Glals  according  to  Mr.  Nenh- 
rtic/cojx  %  by  fo„*^  new  Invention.  It  was  not  above  half  a  Foot  long,  it  had  the  fame 
N.  sVJ- so<?^  EfFed  of  one  of  two.  He  is  now  making  another  after  the  Conceit  of 
Sept.  An.u?!'  Mr.  Cajfegrainj  though  he  agrees  not  with  him  in  making  C(»ive)c  the  little 

Speculum,  which  one  looks  into  through  tiie  Eye-Glafs,  but  believes  the 
Frefich  Author  only  deviled  that  to  difgiufe  as  much  as  was  poflible  his  pre- 
tended new  Invention>  which  he  endeavours  to  make  anterior  to  Mr.  Niw- 
ton's  mofl  noble  one. 

To  mJutu  Fu     XXI.    I.  Oppofite  to  the  Placc  or  Wall,  where  the  Apparition  is  to  "be, 
fbi^  mbpemrin    ^  ^  ^o\t  beinaae  of  about  a  Foot  in  Diamerer,  or  bi^er :  If  there  be  a  hich 
m  2^ Jt  Hwji*    Window,  that  hath  a  Cafement  in  it,  'twill  be  fo  much  the  better.    Witn- 
^  pr.  Hook,     out  this  Hde  or  Ca(ement  open'd,  at  a  convenient  Diftance  (that  it  may 
Aug  An.^u88.  J^^  he  perceiv'd  bjr  the  Coriipany  in  the  Room)  place  the  Pifture  or  ,Ob- 
'  jeft,  which  you  will  represent,  inverted,  and  by  means  of  Looking-Glalles 
placed  behind,  if  the  PiSurt  be  tranfparent,  refieft  the  Rays  of  the  Sun  fo, 
•as  that  they  may  pals  through  it  towards  the  Place  where  it  is  to  be  repr^ 
lented  ;    and  to  tne  End  that  no  Rays  may  pafs  befides  it,  let  the  Pidhire 
be  encompafs'd  on  every  fide  with  a  Board  or  Ckth.    If  the  Objefl:  be  a 
Statue,  or  fome  Living  Creature,  then  it  muft  be  very  much  enlightned  by 
calling  the  Sun-Beams  on  it  by  Relra<5lion,  Refleftion,  or  both.    Between 
this  Objed  and  the  Place  where  'tis  to  be  rq)relented,  there  is  to  be  placed 
a  broad  Convex-Glals,  ground  of  fuch  a  Convexity,  as  that  it  may  repre- 
fent  the  Objed  dilHnd  on  the  £ud  Place ;  which  any  one,  that  hath  an  In- 
fight  in  the  Opticks,  may  eafily  dined.    The  nearer  it  is  placed  to  the 
-rOojeft,  the  more  is  the  Objed  magnified  on  the  Wall,  and  tne  further  off 
the  left  ;  which  Diverfity  is  efieded  by  Glalfes  of  fevend  Spheres.    If  the 
Objed  cannot  be  inverted  (as  'tis  pretty  difficult  to  do  with  Living  Ani* 
-mals.  Candles,  &€.)   then  there  muft  oe  two  hi^e  Glalles  of  convenient 
Spheres,  and  they  placed  at  their  appropriated  Diftances  (which  are  very 
eafily  found  by  Trials)  fo  as  to  make  the  Reprefentarions  ered,  as  well  as 
•  the  Objed« 

Thete  Ob)ed^  Refleding  and  Refrading  Glalfes,  and  the  whole  A|^)a« 
ratus;  as  aUb  the  Perfons  empk>y'd  to  order,  change,  and  make  ule  of  themj 
muft  be  placed  without  the  faia  hi^h  Window  or  Hole,  fo  that  they  may 
not  be  paceiv'd  by  the  Spedators  m  the  Room ;  and  the  whole  Operation 
wiD  Ijc  tafily  pofcrmU 
•    '  •  What- 
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Whitferrer  may  be  done  by  meuis  of  die  Sim-Bdtitts  m  the  l>av-iSnie, 
the  fame  may  be  done  wkh  much  more  eafe  in  the  Night,  by  the  nelp  of 
Torches  Lacq)s,  or  other  brkht  Lights  phced  about  the  Oojeds,  accor- 
ding to  the  leveral  forts  of  tbem. 

2.  There  are  every  where  made  of  thefe  Landiom$  to  reprefent  and  tht  MsgiA 
magnify  Figures  ufx>n  a  WaM;  but  then  *tb  only  in  the  Dark;  wfcerefore  !;^v*'V*^^ 
to  give  Vanty  of  Cobun,  take  Oyl  of  Spike,  and  therdn  mix  the  (everal  {[^  louth- 
Colours,  wherewith  you  will  have  your  Glafe  to  be  Ibinedj  paint  them  JJ«^^^'        ^ 
finely  cm,  they^'cby  {raeittly,  and  penetrate  any  Glafe*  OA.  AA/ii9S. 


XXII.   Having  found,  by  many  Trials,  diat  feme  fhort-fighied  Perfbns  AWi^t^h^ 
couW  find  litde  or  no  Relief  by  die  Ufe  of  Concave-GMTes  for  feeing  ^^ISt'' 
Objeds  at  any  Difhmce  diftind,  and  that  any  one  may  be  made  fhoit-fightea,  Fb.  cm. 
and  to  be  able  to  (tiftin^fh  nothing  but  what  is  phced  very  near  his  Eye,  H^c^Aiiiksi;. 
but  within  certain  Limits  of  Difhnce,  by  puttiw  on  and  kx>king  througn  a 
very  deq>  Pair  of  Spedacks,-  fuch  as  Ancioit  l&n  ufif :   I  concltfdtel  th^t 
what  Glades  fhoidd  make  this  Man,  whilft  kx>king  thro'  thefe  Spedaclbr  to 
fee  Things  at  a  greater  Difbnce^  would  alfi>  help  any  other  I%rfbn  that  fhouki ' 
be  fhort-fighted  by  Nature..    I  then  con(ider*d,  that  by  the  help  o£  a  Con* 
vez-Gk(s,  placed  between  the  Ob)e&  and  the  Eye,  the  Image  of  the  Ob- 
jeEt  may  be  made  to  appear  at  any  Difhnce  from  the  Eye  i  and  confe- 
quendy  all  Objeds  may  thereby  be  made  to  appear  in  any  convenient 
Diftaoice  from  the  Eye :  So  that  the  fhoit«fighted  Eye  fhaB  contethplate  the 
Pifture  of  the  Obje^  in  the  £une  manner  as  if  the  Objed  itfelf  were  in 
that  Phce».    But  then,  becaufe  the  Pidures  themlelves  are  fb  inverted,  and 
dierefbre  will  be  uncouth  to  oner  not  uled  to  fee  them  in  that  Poflure,  I 
fionfider'd  c£  thefe  Expedients  to  help  that  Defed  aUb. 

Biji^  If  it  be  only  for  Reading  of  a  Book,  or  Writing,  there  neededi 
nothing  but  the  Inverfion  of  the  Book,  and  then  hokling  the  Convex  at  a 
diie  DMancer  for  the  Pidure  of  the  Lettei^  will  appear  eredied  in  the  due 
Place,  for  the  Eye  to  fee  and  difHnguifh  them  very  phlnl;^. 

SecwMfy  For  feeing  to  Write,  I  thought  this  woula  be  the  befl  Expedi-^- 
ent.  That  the  Peribn  fhoct-fighted  ihouU  ^' learn  to  Read  with  his  naked 
Ey€  (botkprintcd  Letters  and  aMa  writteh'Hand)  iq;^de  dbwrfwards,  whiicli*- 
b  quickly  atttined  to  by  one  that  can  do  bodi  the  right  Way. 

Thrdhfy  For  diflmguifhing  Objeds  at  a  Diibtice,  I  can'aflekt  by  my 
own  Experience,  that  with  a  litde  U(e  of  contempkting  Ob)e6b  invmed,  . 
one  fkdi  have  \as  good-  an  Idea^  and  as  true  a  Knowledge  of  aH  ^nr^tnner  of 
Objeds,  as  if  they  were  feien  eroded  m  dieit*  ammL  PofHOte; 


.    *  ft' 
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XXnr.    I.  Bifi^ictio  DhM  hath  made  a  Microfccpe  of  a  liew  IhveA- %Vrt/cf^ii  4y 
rion,  wherein,  inftead  of  an  Eye^lafs  Convex  on  both  fide^,' there  are  kiSJ^J^W. 
two  Piano-Convex  Glades,  which  are  fa  placed,  as  to  touch  one  another  pe^  An.i^tf&^ 
in  the  middle  of  their  Convex  Surface.    It  hath  tliis  Peculiar,  that  it  ihews 
the  Objefb.  flat  and  not  crooked  ;  and  s^tbough  it  takes  in  much, .  yet  ne- 
vecthd^  macnificth  extraordinarily. 
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It  is  almdft  i^*'  Inches  high*  and  adptfted  at  lour  t!i£(erait  Lengths.    In 

the  firft,  which  is  the  leaft>  it  Ihews  Lines  41  times  bicger  than  they  appear 
.  to  the  naked  Eye ;  in  the  feCond  90  times ;  in  thethim  11 1  tinies;  and  in 

the  fourth  14}  times  :   Whence  one  may  eafily  calculate  how  much  it 

augments  Surraces  and  Solidities;  ' 
Br^.  Piet.  Sal-      ^•^  S.  Sdvetti  lately  fhew'd  onetif  his  Microlcopes,  made  in  Imitation  of 
vettl   \^.  87.     thofe  of  Dkumi  and  Can^m^  to  the  Great  Duke  ot  Tufcanj^  which  was  jud- 
•.&^^?An.  U7i.  gcd  by  all  much  better  thsm  any  of  the  beft  his  Highnefe  hath.    It  was 

found>  for  Magnifying.  Definiog»  and  Ckamefsy  to  be  very  excellent. 
'By  M.  Lceu-        J.   M.  Leeftwenhaccl^hsih  lately  contrived  Microfcopes,  excelling  thofe 

N?94^:^'o37.  ^^  ^^^^  ^^  hitherto  inade'by  Ef^achh  Divmh' md  others*  * 
May,  An.  i^?^.     4.   I  have  Microfcopes  of  tne:  manner  lately  brought  out  of  HidLmd  by 
^JtH^Au    ^^'  ^^^^y  of  fevcral  Falhions  ready  made.    I  have  tried  feveral  Ways  for 
,/.  lok^.  *     '    the  making  of  Glafles  of  the  Bignefs  of  a  great  Pin's  Head  and  lefi ;  as  in  the 
^cpr.  An.H78.  phme  of  a  TaUow-Candk^  and  of  one  of  Wax-     But  the  befl  Way  of  all 

I  have  yet  ibundjrto  make  them  dear  and  without  Specks,  is  with  the  Flame 

of  Spirit  of  Wine  well  redified,  and  burned  in  a  Lamp.    Inflead  of  Cotton 

I  make  ule  of  very  fmall  Silver-Wire»  doubled  up  and  down  like  a  Skan  of 

Thread ;  which  being  wet  with  the  Spirit  of  Wine>  and  made  to  bum  in 

.the  Lamp)  giveth  tmx>ugh  the  Veril  of  the  Lamp,  a  very  ardent  Flame. 

Then  take  your  beaten<fk(is,  being  firfl  wafhed  very  clean,  upon  the  Point 

of  «a.  Silver  Needle  fiUed  very  fin^,  and  wet  with  Spittle.    Hold  it  thus 

in  the  Flame  tMl  it  be  quite  round,  and  no  longer,  for  fear  of  bumicq^  it ; 

and.  if  the  fide  of  the  Ghfs  noct  the  Needle  be  not  .melted,  you  may  put 

it  off,  and  take  it  up  with  the  Needle  on  the  round  fide,  prefenting  the 

ixiugh  fide  to  the  Flame,  till  it  be  every  where  round  and  fnootln  then  wipe 

and  rub  one  or  feveral  of  them  together  with  foft  Leather,  which  makes 

them  much  the  better.    Then  put  them  between  two  Pieces  of  thin  Brafs, 

the  Apertures  very  round  and  without  Bur,  and  that  towards  the  Eye  fb 

big  almofl  as  the  Diameter  of  the  Glafs,  and  fb  placed  in  a  Frame  witii  the 

Objed  conveniendy  for  Obfervation. 

':b>  Mr.  Stephen      f*  I  took  a  finaB  Partide-of  Gk^,  about  the  Bignefi  I  defigned  my  Gkv 

^w  N.  ui.  bule,  and  hying  it  an  the  Ei^  of  a  Charcoal,  I  could,  by  the  He^  of « 

^uae,Aii.x^x^.  BUft-Pfpe,  wim  the  Fkme  of  il  Candle,  fbon  melt  it  into  a  Spherule;  and 

by  this  means  could  make  them  indifferently  dear^  and  the  finallefl;  very 
roundy  and  I  coukl  make  them  much  lai^er^  than  by  the  unafiided  Heat 
of  the  Candle ;  but  thefe  latter  were  attended  with  an  Inconvenience,  thev 
were,  oa  that  fide  that  refted  on  the  Coal,  flatted,  and  received  a  roi^ 
Impreffion  fron  it.  To  remedy  this  Inconvenience,  I  was  wont  to  grind 
them  and  poUih  them  on  a  Brafs-Plane,  and  (o  reduce  them  to  Hemifphe- 
Tules ;  but  I  found  the  dear  fimll  Gbbules,  not  to  mentio!i  that  they  mi^i- 
Sy  .more^  ihew  Objedb  more  diflin&Iy. 
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XXIV.  !•  A  B>  I<dl  the  Frame  of  the  Microfcope.   It  may  be  about  a  mtirMicm^ 
yl  of  an  Inch  in  Thickne&    At  A  there  is  a  fmall  Hole,  near  yi  of  an  Inch  /*•/•«  */:^- 
i>]ameter,  this  fervcs  for  the  Aperture  of  the  Water,  being^  in  rfie  Center  of  n?  ^t?  ^  7it. 
a  hr^  SfJierical  Cavity,  about  {  of  an  Inch  Diameter,  aiid  in  Depth  (bme-  ^'  ^^3'  h  3Sf« 
what  more  than  half  the  Thicknefi  of  the  Brafc    Oppofite  to  this,  at  the 
other  fide,  there  is  another  Concave,  but  half  the  Breadth  of  the  former ;     fig,  loi; 
which  is  ib  deep,  as  to  reduce  the  Circumference  of  the  finaJl.Hole  in  the 
Center,  to  almoft  a  fliarp  Edge.  In  thefe  Cavities  the  Water  is  to  be  placed, 
being  taken  upon  a  Pin,  or  large  Needle*  and  conveyed  into  them  till" there 
be  formed  a  aouUe  Convex  Lens  of  Water ;  which,  by  the  Concaves  be- 
ing of  diflerent  Diameters,  Will  be  equivalent  to  a  double  Convex,  of  un- 
equal Convexities.    By  this  means,  I  fihd  the  Objed  is  rendered  more  di- 
ftinft  than  by  a  Planoconvex  of  Water,  or  by  a  double  one,  formed  on 
the  plain  Surnce  of  the  Metal. 

C  D  E,  is  the  Supporter,  whereon  to  pkce  the  Objeftj  if  it  be  Water, 
m  the  Hole  G ;  if  a  iolid  Objed,  on  the  Point  F.  This  is  fix*d  to  the  Frame 
of  the  Microfcope,  by  the  Skrew  E,  where  'tis  bent  upwards,,  that  its  upper 
put  may  ftand  at  a  uiftance  from  the  Frame;  'tis  moveable  on  the  Skrew 
as  a  Center,  to  the  end  that  either  the'Ffele  C,  or  the  Point  F,  may  be 
expofed  before  the  Microfcope ;  and  that  the  Objed  may  be  brought  to, 
and  fix'd  in  its  Focus.  There  is  another  Skrew,  about  half  an  Inch  in 
Length,  which  goes  through  the  round  Ptee  into  the  Frame  of  the  Micro- 
fcope A  E,  the  Skrew  and  Plate  taking  hold  of  the  Supporter  about  D, 
where  there  is  a  Slit  i^me what  larger  than  tKe  Diameter  of  tne  Skrew^  which 
is  requifite  for  the  Admiffion  oAhe  Hole  C,  or  Point  F,  according  to  the 
Nature  of  the  Objeft,  into  the  Focus  of  the  Glafi;  for  by  turning  the  Skrew 
G,  the  Supporter  is  carried  to  or  from  the  fime,  which  may  be  looner  done, 
if  whilft  one  turn  the  Skrew  with  one  Hand,  the  other  hold  the  Microfcope 
by  the  end  B,>  and  one  continue  kxiking  throi^h  the  Water  till  iJie  Objeft 
be  feen  moft  diftindhr. 

The  Supporter  muft  be  made  of  a  thin  Piece  of  Brafs  well  hammer'd,  that 
by  its  Spnng  it  may  the  better  follow  the  Motion  of  the  Skrew,  I  chofe 
rather  to  fix  the  Supporter  by  the  Skrew  E,  than  by  a  Rivet ;  becaufe  it 
may  now,  by  help  or  a  Kime^  be  unskrew*d,  and  by  the  other  Skrew  G, 
be  hcought  dofcto  the  Frame'of  the  Microfcope  without  weakening  its 
Spring,  and  lb  become  more  conveniently  portable^  If  the  Hole  ^t  G  be 
fiU'd  with  Water,  but  not  fo  as  to  be  Sphmad ;  all  Obje&s  that  will  bear 
ity  are  feen  therein  more  diflindly. 

a.  Having  obferv'd  (bme  firegular  P^cles  in  Globules  of  Glds,  and  find-  Amuher.  ibid. 
iog'them^diftinS,  but  prodfgi(^y  magnffied,  when  held  ctefe  to  the  Eye,  ^'  **'•  ^•*^** 
I  concluded  that  if  I  convey'd  a  fmall  Globule  of  Water  to  my  Eye,  and 
that  there  were  any  opacous  or  lefs  tranfparent  Particles  than  the  Water  there- 
in, I  might  fee  tnem  diftinftly.    I  therdbre  took  on  a  Pin  a  fihaH  Portion . 
of  Water,  which  I  knew  to  have  in  it  fome  minute  Animals,  and  laid  it  on 
the  En4  <tf  a  fmall  Pkce  of  -Binft  Wire  (there  ky  then  by  me)-of  about ; i  of 
rVol.  L  '  .        /        '       E  e  '  '^  '  an 
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tfi  Inch  Diaoietcr,  till  ttaeteir^fivmed  fys^^h^  moft  thatf  aa-Htalil^e- 
rule  of  Water ;  tfa^i  keeping  tb^  Wire  ec9%  I  ^^iiisd  it  to  my  Bye^  and 
fismding  at  a  proper  Diftince  from  the  LigjK^  I  tnw  them  and  fome  other 
irregular  Particles>^  as  I  had  piedide4»  but  moft  eaoonoufly  magnified  j  for 
whereas  they  are  fcarce  difceroafak  by  my  G]afs*MiaoJS:Qpe$»  or  firfl  Aoue- 
ous  one,  within  the  Globule,  tbey  aracaied  not  much  different  both  in  tneit- 
I^ormy  nor  lefs  in  Magnitude  than  oraii»ufy  Ffeafe.  They  cannot  well  be  feen 
by  Day*light,  except  the  Room  be  darkned,  after  the  manner  of  the  famous 
Dioptrical  Experiment,  but  moft  difHndly  by  Candle^Kght ;  they  may  be 
very  well  feen. by  the  full  Moon*light*    If  the  Water  be  conveyed  bto  tlie 

N  II    ^  3«.  ^^^  ®  Cwhich  may  be  about  y^  of  an  Inch  Diameter)  tiH  there  remain  near 
*  **^*  '      '  an  Hemi4>here  of  Water  on  each  fide  of  the  Hole,  the  Objefis  are  Iccn  more 
diftinc^ly ;  and  the  Sph^^ioJ  ^VOl  of  the  Water  is  this  way  better  &cured> 
than  on  the  Point  of  a  Pin-Wire. 

».  XII.  ^  i85;       The  Keafon  of  this  AH)earance  may  be  thus  explained    Let  the  Circle 

D  B  B  D  reprefent  a  Sphere  of  Water,  A  an  Objeft  placed  in  its  Focus, 
mi.  lou  fending  forth  a  Cone  of  Rays,  two  of  which  are  A  B,  A  B,  wliich  Opticians 
know  comii^  into  the  Wat^r  at  S  aixl.B^  will  be  reftaded  fi-om  their  direft 
Courfe,  and  become  8  D,  B  D ;  at  D  they  will»  at  their,  pafliog  into  the 
Air,  be  again  refraded  into  D  E,  D  E,  ana-  fb  run  parallel  to  one  ano]^,, 
and  to  the  Axis  of  the  Sphere  A  F  C  G.  Now  'tis  a  known  and  funda- 
mental Principle  in  Opticks,  that  the  Angle  of  Reflexion  is  equal  to  the 
Ai^le  of'  Incidence ;  wherefore  let  the  Rays  B  D,  B  D,  be  imagined  to 
come  fi-om  fome  Point  of  an  Objed  placed  within  a  Sphoe  of  V^ter,  hy^ 
being  refleded  from  the  interior  Surface  of  the  Sphere  at  B  B,  C  B  D  is 
the  Ai^le  of  Reflexion,  to  which  maHing  C  B  F  equal,  F  w^  be  the  place 
where  an  Objed  fendine  forth  a  Cone  of  Rays,  two  of  which  are  F  B,^ 
F  &  which  are  refkded  into  the  Rays  B  D«  B  D,  and  then.coming  to  the 
other  fide  the  Sphere  at  D  and  D,  they  are  refraded  into  D.  £,  D  E,  as^. 
before;  and  conteqiiently  be  as  fit  for  diftind  Vifion,  whether  the  Objed 
be.  placed  in  F  within,  or  in  A  without  the  Sphere,  i£  its  interior  Surface, 
be  confidered  as  a  Concave  Refleding  Speculum. 

^^•>^*  '*  XXV.  From  the  Diflindion  I  have  elfewhere  given  between  £omfmukJL 
^Newton.  ^  Vncomgnmded  CoUmh  I  take  occafion  t<) .  communicate,  a  Way  fee  the 
n/ss.  ^  509^.  Impipyement  of  Microfcppes  by  Refradtoa;  ^vk,*  By  illuminating  the  Ob^- 

)ed  in  a  darkned  Roosp  with  Light  of  any  convenient  Colour  not  too  much 
Co9f^fmJid  I  for  by  that  means  the  Micix>fcope  wilt  with.  DifUndnefs  bear 
a  deq>er  Cbaige  and  latter  Apertui^  efpecially  if  its  Conflrudion  be  fuch 
.  as  I  may  hereafter  defcr&^  m  the  Advantage  in  ordinary  Microscopes  wilt 
not  be  fo  fenfible. 

jifi^^T^       XXVI.  I.  J  hjive  lometimes  thought  to  m^e  a  Miaoficope^  which  fhoulct! 

^.  Newton,    l^ve,  inflead  of  an  Objed^Gh^  a  refledii^  Piece  of  MetaL    For  theie 

^•**^^^*^**TiQftrument$  (eem  as  capable  qf  Improvemoxe  as  Tdefiropes,  and^  perhs^ 

^•^  105.      iQor^ ;  hecaufe  but  one  refledive.  Hece  of  Metal  is.requifite  in  them,  as  you 

»My. 
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m8yi>erceive  by  the  Di^mnf^  where  A  B  repitfqiteth  ch^  ObjeS  Metal» 
C  D  the  Byt-iShBj  F  tneir  common  Focus^  and  O  the  other  Focus  of 
the  Metal)  m  vrhich  the  Objed  is  placed. 

2.  A  jreprtlents  a  Irnall  flat  Ring  of  Bra/s,  whole  interior  Circle  mufl:  not  By  Mr.  Scephoi 
much  exccGi  ^f  of  an  Inch  Diameter,  and  ^iit  ^  of  an  Inch  thick:  This  ^"J;  ^'  ** 
we  may  caH  flie  Frame  or  Cell  of  the  felafi;  it  muft  be  prepared  for  Ufe        * 
after  the  fdk)Win|manner.    Take  a  CnaQ  Globule  of  Qiidci^lilver^  and  dif-    Kg.  tQ4i 
Ibhre  it  in  a  fe^  i>lx)p5  oTjiquaFortisy  Vi  which  you  may  add  lo  Parts  of 
common  Water ;  dip  the  End  of  a  Stick  in  this  Li(|uort  and  rub  the  inwatd 
Circle  of  the  Ring  with  it ;  fb  as  it  will  have  accjuired  a  mercurial  Tin&ui^ 
«d  being  wiped  c&y,  be  fit  for  XJiTe.    Then  let  it  be  kid  pn  the  Tables  and 
|)our  a  Drop  of  Qpick-i3ver  within  it>  which  pirels  g^^tfy  with  the  Ball. ctf 
the  Finger,  tmd  it  will  adhere  to  the  Ring  i  then  dcame  it  wic(^'a/td[are*SiFopi> 
and  yoM  will  have  a  Convex  Speculum*    Take  up  the  Rmg  and  Specuhun 
carrying  it  Horizontal,  and  lay  it  on  the  Brims  of  the  hplbw  Cylinder  B; 
fo  wiH  the  Mercury  become  a  Concave  Refl(^Qg  Speculu^  whic^  lixnn 
the  Smallnefi  erf*  the  Sphere  of  whrcK  it  feeriis  56' W  a  ^$e£Uon»  'iiw  bjt juteji  ^ 
a  Microfcope.    The  Cyliiidrick  V^ffel  B  ^as  a';$ktipW-Ho]e  at  t|ie  ^ot^if^ 
hy  which  itis  skrewed  to  the  Top  of  the  i>ec(eftal  C  1>  i  C  £  F  G.i^  rji 
Supporter  of  the  Objeft  Plate,  which,  as  you  lee,  niay  be  raifed  higher,  ,ar 
let  lower,  as  there  is  OcafioH,  by  th|&  Skrew  on  the  Pedeftsd :  The  Objed 
Plate  muft  be  of  Glafs  cemcrttcd/to'  die  Ring  G. 

This^Irih-utocnt,  With  a'Uttk  Variation;  mayhe^i 
Witer,^  Vj  inftcad  of  the  Ring^G,  there  be  oily  a 
^xo^!^c^ipT6^o£'S^hx^  _  ^    .  r.  .     .  . 

"way,  or  skrewed  on  with  hsB6ttdfn.m>war^>  ib  as  tp  make  an  Obje&  Plato* 


XXVIL    I.  The  Figure  df  it  %  round,  ^Ulng,^^ Jnch^^and (>^^      A  Bniiiing ^9$^ 
better  in  Diameter,    jDn  one  fide  it  hath  a  Frani  of  a  Circle  of  Stcd,  to  the  ^^f  jJ^Se^ 
end  that  it  may  keep  its  Juft  Meafure.  ^^  'Tis  eafy  to  remove  it  fioniPlace  t^  vileire;  M.  i. 
Place,  tha'  it' be  above  ah  Hundred  Waghf,  mi  \th^?i!^y^  put  :in  m  jl^,v^f*  9^* 
1>oftures-    The'  Burrfing;  Pbint  is  diftaiitffom  the  Ceijitgtojr,d^ef(^lj^*  jibpuff 
^  Foot.-    The  Fbcus  is  about  half  a  t}>uu4tOr  large. '.,  Que  m^.pa|s  ooe'^ 
Hand  through  ir,  .if  ic  be  done  nimbl^ ;  for  if  it  ftpy  thcre-tbe  tune  of  a  Sci- 
cond  of  aMinute,  there  is^  danger  of  receiving  much^hurt..  Green  WooAiak(^ 
Fire  in  it  in  an  infbnt,  ^.dojuib  many  otWlSbctiesu    .  •  r    *        r 

A'rmanW^a?6rk)r.rrotfT^4s'mefe^^^  -^ 

A  Si»ver>I%crt>f  Kftfeni>&(fa^3^  piefcedlS".    -  ^.^  z^m 

A  Grofi  Nail  (c^likd  k  CloH  dePofprn)  wasmelfe^i^.m*/-  u- . -7^  jo 

The  End  of  a  Sword-Blade  of 'QE«ip  was  b  -    -  "-~i  4$ 

A  Brafi  Counter  Was  pierced  ih*    -    -    :    -    -;^^^.:^j  -,  ,-;,.,r    -^  qS  r 

A  Piece  of  Red  Copper  was  melted  ready  to  drop  db^n  in    ;-^  41 

E  e  z  ~  A 
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Sdondu 

A  Piece  of  a  Chdmb^  Quarry-Stone  was  vitrified,  and  put  into  }   • 
a  Glafe-Drop,  in    -    -    - -    .    -f     45 

Steel,  whereof  Watchmakers  make  their  Springs,  was  found  melt-  ? 

ed,  in    -    -  ,  7    -/-  ,-    -    -    -    -    •    •    -.  r    "    *-f     ^^ 

^  .    A  Mineral-Sfotie;  fuch'as  is  ufed  in  Harquebu^  i  rouit^  was/ 
calcin'd  and  vitrified,  in-,-    ---    -.-    ----j 
A  Piece  of  Mbrtar  Was  vitrified,  in    —     .    -1.    .    -    -.    •——    5^,  t 

■ 

In  (hort.  There  is  hardly  any  Bpdy  which  is  not  deftroy'd  in:  this  Fire». 
if  one  would  mdt  by  it  any  great  Qiantity  of  Metal,,  that  would  require 
tnuch  Time*  the  Adioh  of  Burning  ix>t  loeing  perforfu-d.  bur  within  the 
Bignel^  of  pst  Focus,  fo  that  ordinary  none  but  finaU  Pieces  are  cxfo^^A  to 
it.  'One  TO;  ikjiH^en  buys  itr  paying  for  it  1.500  Livrcs., 
jW.  ^97•  ^^°  incline  to  bdieve,  that  the  GlaiTes  of  Ai^^mm. and  Smdm  do  2^ 
proach  to  that  of  Lms;  but  I  cai^  afTure  yoa  they  come,  very  far  fiiort  of  it» 
You  may  cotifult  mMi$mi  his  Book* :  where  he  aefcribes  his  r  and  there  are 
fome-  Perfbns  hei!e  who  liave  feen  one  of  his  beil,.  which  had  but  about  20 
Inches  Diaihe^  y  To  t|iiit  this  of  Ljmi  mu|l  perform  at  leaft  twice  as  much. 
As  to  Sep^Jiml  we  exfo^  the  Relation,  of  it  fibm  Intelligent  and  Impartial 
Men.  It  cannot  weB  be  compared  witk  that  of  Lawtty  but  in  Bigneis ;  and 
in  this  Caie,  if  it  have  five  Pabm  (air  you  fay):  uiat  wouU  be  but  }  i  Fooc 
French^  an4  (o  it  were  a*Poojt'bigger^  whiich  wo^ld  make  it  Jbalf  as  much 
greater/in  Surface  ^  fciitas*  to  Ae  EfFe&s,  feeing  it  bums  fo  fir  off,  they 
cannot  be  very  viblent..  /  And^t  haye^e^  one  iayj  that  haid  feen  k,  that 
it  did  not  fet  Wood  on  Fire  b^jt  after  the  tinoe  of  faying  a  Aii^rtre.  Yo» 
may  judge  6f '^thcf  feifleretice  oT  i3ie  fefftfts,  fince  that  of  Ljpui  gathers  its 
Beams  togethei  within  the  Sp^cp  c£  7  or  8  Lines  j  and  that  oE  SmMms  muft 
fcattcr  thSn  ih  the  COffljk  ^  V  rncKesI ' 

H.  4^  ^  s8<.      M  ^^  diffx)fed  of  t9  the  King  of  Dcftmoi^ 

AmotherfytU^'       The  fame  M.  ^  VUme  o£  Ljum  hath  made  another  Burning  Concave. 

U^  It  i^  of  3A  Inches  Di^uneter,  and  melts  all  forts  of  Metak>  and.  Iron  itfelf 

K.4I.  J.  W.    of  the  Thicknefs  of  a  Silver  Crown  10  Jefs  than  a  Minute  of  Time>  and 

vitrifies  ^riifVin  the  fame  tiriiej  and  as  for  Wood,  whether  jrreen  or  dry, 
fe  fetslt  ioh^  firer  iii  a  Moment  The  Kinff  hath  feen  it,*  and  the  Perfor- 
TtiHttcti  of  it,  with  giieac  Satisfii6lion ;  and  Tus  Majefly  is  likely  to  nuke  ic 
his,  and  th^  to  bef&w^  i^  on  his  Rcjal  ji^^idenrf  of  Philojbphers^.  for  making 
of  farther  Experiments  wfth  ity  .     \. 

^  _  .         This  kind  of  ConcsfvesTbUrAlhg  the  moft  forcibly  of  any  Fire  we  know 

&.  ^  987.'     ^  would  be  of  ^eatUfe,  if  they  cQ^kl  be  fi:|,(j9ninyed  '^  to  have  a  Fp- 

cuS'of  ^y  confii^rabfe  Lwenefs,'  to  t^e  in  a  good  Quality  of  opmbufiiK 
We.  Matt»-at  once.  :  . "    ^^  '""     L  / ;:  ^      ./  -    -f 

^yS.  Scttalla.       5*  S:  SettMUzt  A^b^  ^Ufeth  to  be  made  a  Bumjng-Glafs  of  7  Foot 

N*  4^  17^'    in  Diameta-.    He  pretends  to  make  it  buca  9t  the  Difbnce  of  50  Palms^ 

whidi  &  aboufjf  Footr 


caus' 

that  _ 

fcarce  twice  fo  thick  as  the  Back  of  an  ordinary  Knife,  and  may  therefore  N.  ii%.  p.  a^ 

be  eafily  removed  from  Place  to  Place,   and  order'd  for  Ufe :    And  the 

Workmanfhip  of  it  may,  by  the  Contrivances  I  have  invented,  be  eafily, 

and  in  tittle  time  perfbrm'd  by  one  Man.    The  Polifh  thereof  is  very  good, 

and  re{Hxfents  by  difHnd  Rcfle&ions  all  thofe  Appearances  which  anfe  fiom 

the  Concave  Figure  thereof. 

The  Force  ot  this  Speculum  is  incredible.    For,  i.  A  Piece  of  Wood  put 
into  the  Focus  (which  is  %  Ells  off)  flames  in  a  Moment,  (b  as  a  frefti  Wind 
can  hardly  put  it  out.     z.  Water  applied  in  an  Earthen  Veflel  prefently  boils, 
fo  as  to  boil  an  Egg ;  and  the  Veflel  being  held  there  fome  time,  the  Water 
evaporates  all  away.    3.  A  Piece  of  Tin  or  Lead  z  Inches  thick,  as  ibon  as 
it  is  put  into  the  Focus,  melts  away  in  Drops ;  and  held  dfiere  a  little  time  is 
in  a  perfed  Fluor,  ib  as  in  two  or  three  Minutes  to  be  quite  pierced  thix>ugh. 
4.  A  Plate  of  Iron  or.  Steel  placed  in  the  Focus  immediately  is  feen  to  be 
iied-hot  on  the  Backfide,  spd  loon  after  a  Hole  is  burnt  througn :  I  have  made 
three  fuch  Holes  in  a  Pk^e  in  fix  Minutes  time.     5.  Copper,  Silver,  and  the 
like,  applied  to  the  Focus,  mdt ;  which  I  have  tried  with  feveral  forts  of 
Coin ;  anoong  the  refl,  with  a  Rix^Dotdty  and  the  fame  happened  to  it  as  to 
the  aforefaid  Iron  Plate  in  five  or  fix  Minutes.    <$.  Things  not  apt  to  mekt 
as  Stones,  Brick,  and  the  like,'  ibon  become  itd-hot  like  Iron.    7.  Slate  at 
firft  is  red-hot,  but  in  a  few  Minutes  turns  into  a  fine  fort  of  black  Glafi; 
of  which,  if  any  part  be  taken  in  the  Tones  and  drawn  out,  it  runs  into 
Ghis  Threads.    8.  Tiles,  which  had  fufitr'd  the  moft  intenfe  Heat  of  Fire, 
in  a  tittle  time  mdt  down  in  a  yettov^  Ghfs :  As  do,    p.  Pot-Shreads,  not 
only  well  burnt  at  firfl,  but  much  us'd  in  the  Fire,  into  a  blackifh  yellow 
Gla&.    ID.  Pumice-Stone,  faid  to  be  chat  of  Burning  Moimtabs,  m  this 
Sohr  Fire,  melts  into  a  white  Tranfparent  Glafs.     11.  A  Piece  of  a  very 
{hxxig  Crucible  put  into  the  Focus,  in  eight  Minutes,  was  melted  into  a 
Ghfs.     II.  I  have  feen  Bones  tum'd  into  a  kind  of  opake  Glafs,  and  a 
Ckxl  of  Earth  into  a  yeBow  ot  greenifh  Ghfs. 

Thefe  Experiments,  were  made  in  jIw^  and  Sgftember^  when  the  Sun  has 
not  the  fime  Force  as  when  he  is  about  die  Summer  Solflice.  The  Beams  of 
the  Full  Moon,  concentred  by  this! Speculum,  did  not  produce  any  Degree 
of  iHear>  tho'  the  Light  was  not  a  little  enoeas'd. 

5.  Some  Years  aao.  Dr.  Had^  vr^  a  Propofil  to  the  R&jd  Society  con-  By  Jh.  Hoob 
cerning  the  fame  watg.  He  conceives  one  may  be  made  of  many  Foot  ^^  ^5H^' 
Diameter,  ibr  a  j^l  ]?ric^  biein^  hammered  out  of  a  C(^>per  Planr,  and 
tinned  over  with  a  Mixture  of  Tm,  Lead  and  TinNGhfs^  which  is  (bund 
to  bear  a  very  good  Potilh.  Such  a  Speculum  might  be  of  grwt  Ufe  in 
perfeding  the  Art  of  Pafles>  or  fiditious  Jewels,  which  requue  the  moft 
intenfe  p!^;re^  of.  Heat,,  tq  bring  them  to  an.exad  Mixture.^ 
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CoMcswi  s^ieuU      XXVIIL  A  Linnefi-Cloth)  firft  being  wet  in  fair  Water^  and  then  laid  on 
bo\idSi£^^f  a  Conclave  Cylinder,  as  the  Verge  of  a  Sieve,  Keeler,  pr  the  like,  its  ccn- 


n^ttdfy      tral  Parts  will  defcend  (b as  to fbnn a  very  regulai 
^r^Scephen      ^  Thread,  being  firft  wet  in  common  Water,  and  then  fufpended  with  its 
N.  i£8.  p.  S42.  two  Ends,  or  any  two  Points  nearer  than  their  utmoft  Extent,  fo  as  it  micht 


being 
.  oran^  ^_ 

N.1J5.  ^787.  touch  the  Center  of  the  iiiipended  Cloth,  and  its  two  opposite  Points  on 

the  Binj^,  was  found  to  have  the  fame  Curvature.  Mv  Bufinefi  was  then 
to  exanune  tlie  Figiu^  of  the  I'hread  thus  fufpended,  wnich  I  did  in  maimer 
following.  On  uie  fide  of  a  Wall  I  deiciibed  ParahUs  of  feveral  Specie;, 
whofe  Axes  were  perpendicular,  and  Perimeter  horizontal,  to  which  the 
Line  being  applied,  fo  as  it  might  touch  the  Vertex,  paft  very  neariy 
through  aU  the  intermediate  Pcnnts  of  the  tarahoUi  ihuch  nearer  than  the 
Portion  of  a  Circley  which  paft  through  the  Extrertiity  of  the  Perimeter, 
and  Latus  Redum,  would  do. 

From  hence  I  conclude.  That  a  ponderous  and  pliable  Subftance,  being 
fufoended  on  a  Ring  or  hollow  Cylinder,  fb  as  that  its  central  Parts  may 
defcendi  will  form  itfelf  into  a  Figure  that  is  more  commodious  for  Buming- 
Glaflb  than  the  Spherical,  of  which  they  are  now  made,  being  much  nearer 
their  moft  abfolute  ¥\mxrt>  the  fMrahoU. 

Now  if  there  may  be  a  Way  found  to  give  to  Cloth  or  Leather  a  metalline 
Surfiice,  or  a  Varniih  tliat  may  bar  a  good  Polifti ;  or  if  this  be  found  im- 
pradicable,  perhaps  Plates  of  Metal  may  be  beat  out  fo  thin,  as  being 
iiifpended  on  a  large  Bing,  will  by  their  own  Gravity  receive  their  true  Fi- 
gure, cme  may  m^e  Sp^ums  of  what  LafgeneTs  he  pleafetb. 

Upon  this  OxifideratioD,  I  devifed  the  following  Experiment.  There  was 
taken  a  fufficient  Quantity  of  Potter's  Clay,  of  which  there  was  formed  a 
dain  circuhr  Plate,  by  help  of  an  Iron  Ring  about  i;  Inches  Diaineter. 
This  was  hid  on  a  kter  Ring,  which  was  fupported  by  four  Feet,  and  it 
immediately  became  a  very  regular  Concave  on  its  upper,  and  Convex  on  its 
.  under  Superficies ;  but  notwcmfhnding  'twas  fer  to  dry  in  the  Shade,  yet 
before  it  was  dry  enough,  its  central  Parts  extimded  fo  as  to  become  ^Imoft 
plain,  not  without  fome  Defe&s ;  if  it  had  continued  in  its  ReguKrity,  t 
xlefigned  to  have  burned  aud  gbezoi  it  in  a  Potter's  Furnace. 

•  •  1 

_  _  ,  r 

r»  iMftt  tfo  XXIX.  Take  Quick-fihrer,  Marchafite  bf  Silver,  each  three  Ounces  ; 
UJf^^JP-  Tin  and  Lead,  each  half  an  Ounce;  thefe  two  firft  throw  on  the  Mar- 
R-  ScmthWl.  chafite,  and  kft  of  aU  the  Qiiick*iiiver ;  ftk*  them  well,  tether ;  but  Aey 
N.i4^.  ^}^j.  muft  be  taken  fixxn  the  Fire,  and  be  towards  Coolrng  feefore  Ae  Qirick- 

'filver  be  added  j  let  your  Glafs  be  well  warmei,  and  pour  m  the^Mbniu^ 
and  toll  it  from  iide  to  fide. 

A4/r,  This  will  do  alfo  when  ;C<ild,   but  'tis  t>eft  when  the  Glafe  is 
heated  and  very  dry.  '  * 

Nate  dfiy  That  if  at  the  Ghfs-*Hou(e  voih  Bill  be  of  yeflowClafe  dien 
^all  wiU  fhine  like  Gold. 
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XXX.    P^s  (of  Ufs  General  Vfe)  mmtted. 


however  he  thinks  it  impiaoicable  to  make  any  GlaiTes  of  above  300  or 

400  Foot  at  moft  (and  kars    that  neither  Matter  nor  Art  will  go  even 

lo  far)  which  will  be  very  far  fix»n  (bowing  us  Plants  or  Aumm  in  the 

Mom ;  and  then  pcopofes  Remedies  to  ibme  of  the  Inconveniences  of  the 

Turn.    To  aU  this.  Dr.  Houl^  here  replies ;  He  anfwers  the  Objeftions,  nu.  /.  ^j, 

and  rejeds  the  propoDed  Expedients. 

2.  CarU  jha.  Mmcm  having,  in  his  OcchiaU  off  Occbhj  deToibed  a  ^r«  u^  «  j^^v^  ^ 
dcubr  Way  for  makii^  Convex^GlafTes  upon  a  Plain,  his  Method  is  here  N^  ^  83Sl« 
tranllated  from  the  Italian  into  Englijb^    But  'tis  added.  That  though  the 
Contrivance  be  ingenious,  yet  it  is  conceiv*d  by  skilful  Artifb,  that  it  wiU 
be  very  difficult  to  put  it  into  Pradice. 

XXXL    jicconnts  rf  Booki  mitted. 

T.  T3  tiffco^Mmhefis  de  Lnmrne^  QJarAm^  &  Irkky  &c*   jAfth.  Franc,  n  ^^  p^  ^^^g^ 

J^    Maria  Grimaldo,  i  y.  Bononix  166$.  in  i^o. 

2.  CapiMknes  Phjfica»^Mecbanka  de  Natnra  yifioms.    Anth.  Jo.  Ott.  Schs^H.  yuf.zi6^ 
phtffk  Hetvctio,   Heidelbei^  16 jo.  in  ^0. 

;•  Sjfwfps  Oftica.    Anth.  Honprato  Fabri.    Soc.  Jejk.  Lugduni  Itf<f7•K.s^•^  iui. 
in  4/^. 

4.  VOcchiak  aB*Occhioy  nfuero  Dioftrica  Ptattica  del  Cark>  Ant.  MancinL  N.4U  ^.837. 
in  Bolc^a  i6<k)v  in  /{to. 

4.  Le£iiones  18;  Cant/Jmgia  in  Scholis  pihlicis  hatit£j  ^  ^^m^/kt  C^i^^rMmi  H.  7^,  Mi58. 
Pianomen^  Genmna  Ratianes  invtfiigantnr^  ^  exfmmntHr^  at  Ilaaco  Barrow*  • 
I/>nd.  1669.  in  4/0. 

6.  La  Ditftritjne  Ocaddrey  par  It  Ptre  Cherubm  d^  Orleans,  Qfncin.    An.  78.  >.  304^. 
Paris,  x6yi*  iniFolio^ 

7.  Chriftiaiu  Hugenij  j^rofce^  Con^endiaria,  Ttdn  Oftki  moHmine  lA^Mi.  ui,  p,^^, 
rata:  ovy  The  Dcfcription  of  an  Aerial  Telefiefe.    Hague^  1684.  in  ^0. 

8.  A  Treatife  of  Dioptricks.    By  WHl.  Mdinenxy  Efq;  F.  R.  S.  in  N.  10^.  ^  9^7* 
^. 

9.  Cdt^ftrka  &  Dioftrica  Elemental    AnSare  Davide  Gr^orio^  JD.  M.  ll.II^^^l4, 
QxQVi  i69i^  tn&tm. 
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The  Ohfef%Mt6fy 
•/■  Tycho 
Brahei  by 
Mr  Gourdon. 
N.  lis.  p,  691* 


G  H  A  P.     IV. 

AS  T  RO  N  OMT. 

I.  ^  I  ^HE  Ifland  Wetn^  ^vulgarly  tcnn'3  the  Scmrlet-IJUnd)  famous  for 

I       the  Obfervations  of  ^^^  Br^hcy  thstt  renowned  Dmujh  u^rmtc^ 

ynufy  Cwith  all  Submimon  to  better  Judgments^  was  none  of  the 

fitteft  for  Aflronomical  Obfervations  of  all  ibrts,  fuch  as  the  taking  the  C3uid 

Time  of  the  true  Bifine  and  Setting  of  Celeftial  Bodies9  t(^ether  witH  their 

-  reipedive  Amplitudes ;  Itecaufe  the  Ifland  lies  low,  and  is  Land-lock'd  on  all 
the  Points  of  the  CompafS)  fave  three*    Befides,  the  fenfible  Land-Honzon 

'  of  the  Wkm  is  extreamly  uneven  and  rugged,  the  North  and  Eaftem  Parts 
thereof  being  fbme  riling  Hills  in  the  Province  of  Schonen ;  and  the  Wcfkm 
Part  is  moftfy  overfprcaa  with  Trees  on  the  Ifland  Zealand ;  from  the  remo- 
tcfl  of  which  Coafts  the  Ween  is  not  difbnt  above  three  Leagues. 

A  n§m  ASinn9^  II,  M,  Weighelios  hath  invented  an  Inflrument,  which  he  calls  jlfhodiEHc/imy 
b"jd^We\^  ^y  ^^^^^^^  whereof  very  many  Perfons  fhall  be  able  at  one  and  the  fame 
liiis.  *  time  to  behold  one  and  the  fame  Star.    He  hath  al(b  invented  an  exceeding 

N,  74  ^  iiij.  gj^j  Globe  of  the  World,  capable  of  10  Perfons  to  fit  in  it  all  at  once,  and 

to  behold  the  Motions  of  the  celefHal  Bodies>  &c. 

j<<^«Wj-|?^^W#;     III.  The  Bignefs  of  this  Globe  b  only  of  four  Inches  Diameter.    The 
w  T^.J..-    Body  of  the  Globe  of  bumiih'd  Sted,  where  all  the  Figures  of  the  Con^ 
flellations  are  defigned  in  Silver-colour,  but  the  Stars  themfelves  of  all  Magai* 
tudes  are  put  on  m  embofs'd  Gold. 

This  Globe  moves  from  Eafl  to  Wefl  in  24  Hours;  and  you  n^y  diere 
fee  the  Sun  exa&ly  rife  and  fet  as  in  the  great  World,  together  with  the  Moon, 
as  alfo  the  Stars  of  the  Conflellations ;  ukewife,  how  uic  Sun  of  this  Globe 
comes  to  his  Meridian,  with  an  admirable  R^ularity,  conform  to  the  PrimMm 
^  M^de.  And  you  may  alfo  there  perceive  the  mean  Motions  of  the  Suft  and 
Moon  from  Wefl  to  Eafl,  and  all  the  Lunations  >  and  by  the  Diurnal  Mo- 
tion of  the  Moon,  it  fhews  the  Flux  and  Keflux  of  tKe  Sea. 

The  Meridian  ferveth  for  a  Needle  to  fhew  the  Hours,  which  are  marked 
upon  the  Zodiack,  which  the  Sun  marchedi  regularly,  which  hath  two  main 
Rays,  one  whereof  goeth  diredly  Northward,  the  other  Southward.  That 
of  the  North  marks  the  Way  or  Degree,  which  the  Sun  maketh  from  Wefl  to 
Eafl  upon  the  Signs  of  the  Zodiack,  and  upon  a  Circle  of  Silver,  where  the 
3  60  Degrees  of  the  Circle  are  maric*d.  Tne  other  Ray  of  the  South,  marks 
upon  another  Circle  of  Silver  the  Days  of  the  Month,  where  the  5(15  Days 
.are  noted.    The  Circles  of  the  Longitude  of  the  Stars,  which  feparate  tlhe 

Signs 
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S^ns,  and  which  come  from  the  Poles  of  the  Zodiacky  are  marked  by  Gold- 
Wires ;  as  ia^  the  Equator,  the  Tropicksj  and  the  Polar  Circiesi^ 

There  is  but  one  great  Spring,  the  Pimtsm  MobiUy  which  puts  all  the  reft 
in  Motion  :  It  is  wound  up  by  the  j^ahupte  Pole,  and  you  may  wind  it  up 
to  the  Right  or  Left  Hand,  without  wronging  any  contrary  Motion  :  And 
by  the  j^Eikpte  Pole^  you  may  advance  and  retard  this  Movement>  if  you 
Should  '&)d  any  Inequity,  without  altering  at  aS  the^reat  Springs 

IV,  lapplied  my  felf  the  kft  Summer  to  the  taking  of  the  Diameters  of  the  a  fray  «•  imj. 
Sim,  Moon,  and  tne  other  Planets,  by  a  Method  wnich  one  M.  Pkard  and  /«''«  *i*,?''7*- 
my  felf  have,  cftecmed  by  us  the  beft  of  all  thofe  that  have  been  praftis'd  Te!s,VJdtbe 
hitherto  ;  fince  we  can  take  the  Diameters  to  Second  Minutes,  being  able  to  P^rmiUx  rf  tbi 
divide  one  Foot  into  24000  or  joooo  Parts,  fcarce  failing  as  much  as  in  one  At*Auzour. 
oiijy  parr,  fo  as  we  can  in  a  manher  be  afluredj  not  to  deceive  our  felves  in  }  N,  n.  p.  ^7^ 
or  4  Seconds.    I  fliall  not  now  tell  you  my  Obfervations ;  but  I  may  very  ^^'  ^^^  *^^^ 
well  affure  you,  that  the  Diameter  ot  the  Sun  has  not  been  much  le^  in  his 
u^^cCi  than  5 1  min.  37  or  40 fee.  and  certainly  not  lefs  than  3 1  mm.  3  5  fe^. 
and  that  at  prdent  in  his  Perigee  it  pafles  not  3  z  min.  45  kc.  and  may  be  lefs  * 

by  a  Second  or  two :  That  which  is  at  the  prefent  troublefome  is,  that  the 
vertical  Diameter,  which  is  the  moft  eafy  to  take,  is  diminifh'd,  even  at 
"Noon,  by  8  or  9  fee.  becaufe  of  the  Refraftions,  which  are  much  greater 
in  Winter  than  Summer  at  the  Jame  Height ;  and  that  the  horizontd  Dia- 
meter is  diflficult,  becaufe  of  the  fwift  Motion  of  the  Heavens. 

As  for  the  TV4oon,  I  never  yet  found  her  Diameter  le{s  than  29  min.  44  or 
5  fee.  and  I  have  not  feen  it  pafs  33  min.  or  if  it  hath,  it  was  only  by  a 
*ew  Seconds.  But  I  have  not  yet  taken  her  in  all  the  Kinds  of  Situations  of 
the  ^£ogees  and  Perigees  which  happen,  with  the  Coiijurtdions  and  Quadra- 
tures. I  do  not  mention  all  what  can  be  deduced  frofn  thence;  I  ftiall  only 
teB  you,  that  I  have  found  a  Way  to  know  the  Parallax  of  the  Moon,  by  the 
means  of  her  Diameter :  vk».  If  on  a  Day,  when  Ihe  is  to  be  in  hsxyipogee  or 
Perigee^  and  in  the  moft  boreal  Signs,  you  rake  her  t)iameter  towards  the  Ho- 
rizon^ and  then  towards  the  South,  with  het  Altitudes  above  the  Horizon. 
For  if  the  Obfervation  of  the  Diameters  be  e)ca(fl,  as  in  thefe  Situations  the 
Moon  changes  not  confiderably  her  Diftancc  from  the  Eaith  in  (J  or  7  Hours, 
the  Difference  of  the  Diameters  will  fliew  the  Proportion  there  is  of  her  Di- 
ftance  with  the  Semidiameter  of  the  Earth.  I  do  not  enlarge,  becaufe  that 
as  foon  as  one  hath  this  Idea  the  reft  is  eafy.  The  fame  would  yet  be  pradi-  , 
fed  better  in  the  Places  where  the  Moon  paffes  through  the  Zenith,  than 
here ;  for  the  greater  the  Difference  is  of  the  Heights,  the  greatei*  is  that  of 
the  Diameters.  I  do  not  note  (for  it  eafily  appears)  that  if  one  were  under 
the  lame  Meridian,  or  the  fame  Admmh  in  two  very  diftant  Places,  and  took 
at  the  fame  time  the  Diameter  of  the  Moon,  one  would  do  the  fame  thing ; 
tho'  this  Method  goes  not  to  Precifenefi. 

From  what  has  been  laid  may  be  colkded  the  Reafon  of  th:;  Obfervation, 

-which  yi.Hcvelms  made  in  the  laft  Eclipfe  of  the  Sun  (Jf^J  ^*  *^^*  ^*  i^^^J 

touching  the  Encrcale  of  the  Moon's  Diameter  about  the  End.  I  am  exceed- 
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ii^  dad)  thdt  a  Perfon^  who  probably  knew  not  the  Cau(e  of  it,  has  made 
the  Experiment ;  but  it  is  ftrange,  that  imtil  now  no  Aftronomer  has  fore- 
fcen  that  That  ftiould  happen,  nor  given  any  Precepts  for  the  Change  of  the 
Moon's  Diameter  in  the  Edipfes  <?  the  Sun,  according  to  the  Places  where 
they  Ihould  happen,  and  according  to  the  Hour  and  Height  the  Mood  (hould . 
have :  For  what  happened  in  that  Eclipfe  of  Augmentation,  would  have 
fallen  out  contrarily,  if  it  had  been  in  the  Evening ;  for  the  Moon,  which 
in  that  Eclipie  that  began  in  the  Morning  was  hi^er  about  the  End  than  at 
the  B^inning^  was  nearer  us,  and  confequendy  was  to  appear  bigger :  But  if 
the  Eclipfe  mould  happen  in  the  Evening,  fhe  would  be  lower  at  the  End, 
and  therefore  more  difrant  from  us,  and  confequendy  appear  leOer,  So  aUb 
in  two  different  Places,  whereof  one  Ihould  have  the  Eclipfe  in  the  Morning, 
and  the  other  at  Noon,  the  Moon  (hould  appear  bigger  to  liim  that  hath  it 
at  Noon :  And  (he  muft  likewife  appear  to  thofe  who  (hall  have  a  leflTer 
Elevation  of  the  Pole  under  the  fame  Meridian,  becaufe  the  Moon  will  b^ 
nearer  them. 

Am  Account  o/^  V.  I.  I  (hould  be  look'd  upon  as  a  great  Wronger  of  our  Nation,  (hould 
M'i^o^u^^f'  I  not  let  the  World  know,,  that  I  haye>  out  of  (bme  fcatter'd  Papers  and  Let- 
Air.  Richar'd  tCTS  that  formerly  came  to  my  H&nds  of  one  Mr.  Gafcoi^'sy  found  out,  that 
Townlcy.  before  our  late  Gvil  Wars  he  nad  not  only  devifed  an  InTlrument  of  as  great  a 
May,  Ad.  16^7.  Power  as  M.  u4fiZ4fsa%  but  had  aUb  for  fome  Years  made  ufe  of  it ;  not  only 

for  taking  the  Diameters  of  the  Planets,  and  Diftances  upon  Land ;  but  had 
farther  endeavoured,  out  of  its  Precifenels,  to  gather  many  Certainties  in  the 
Heavens ;  amongft  which  I  (hall  only  mention  one,  viz^  The  findm  the 
Moon's  Diftoffcej  from  two  Ob(ervations  of  her  Horizontal  and  Mericuonal 
Diameters ;  which  I  the  rather  mention,  becaufe  the  French  j0nmomer  efteems 
himfelf  the  firfl  that  took  any  fuch  Notice,  as  thereby  to  fettle  the  Moon's 
Parallax  :  For  our  Country-Man  fully  confider'd  it  before^  and  imparted  it 
to  an  Acquaintance  of  his,  who  thereupon  propofed  to  him  the  DifHculdes 
that  would  ari(e  in  the  Calculation  ;  with  Condderations  upon  the  fbai^ 
Niceties,  neceflary  to  give  him  a  Certainty  of  what  he  de(ired.  ^  The  very 
Inftrument  he  firfl  made  I  have  now  by  me,  and  two  others  more  pcrfedcd 
by  him  i  which  doubdefs  he  would  have  infinitely  mended,  had  he  not  been 
flain  unfortunately  in  His  late  Majefly's  Service.  He  had  a  Treatife  of  Optkks 
ready  for  the  Pre(s ;    but  though  I  have  ufed  my  utmoft  Endeavour  to 
retrieve  it,  yet  I  have  in  that  Point  been  totally  uniiiccefeful :  But  fbme  loofe 
Papers  and  Letters  I  have,  particularly  about  this  Infhiiment  for  taking  of  ^ 
Angles,  which  was  far  from  perfed.    Neverthelefs,  I  find  it  fo  much  to  ex- 
ceed all  others,  that  I  have  ufed  my  Endeavours  to  make  it  exad,  aad  ea- 
lily  tra6fable ;  which  above  a  Year  fince  I  efiefted  to  my  own  Defire,  by 
the  Help  of  an  ingenious  and  exad  Watchmaker :  Since  which  time>  I  have 
not  altogether  n^leded  it,  but  empk>y'd  it  particularly  in  taking  the  I^ 
fiaMes  (as  Occafion  tawei)  of  the  Grcmt-jovwifisy  towards  a  perfed  fettling 
their  Motion.    I  fhall  only  fay  of  it.  That  it  is  fmall,  not  exceeding  in . 
Weight,  nor  xnuch  in  Bignefi,  an  ordinary  Pocket* Watch,. exadly  marking 
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flbove  400C0  Divilions  in  a  Foot,  by  the  help  of  two  Indexes ;  the  one  ihe>^^- 
ing  Hundreds  of  Divifions,  the  other  Divifions  of  the  Hundred ;  every  laft 
Divifion  in  my  finall  one  containing  ^  of  an  Inch,  and  tliat  (o  precifely, 
that,  as  I  uie  it,  there  goes  about  z  \  Divifions  to  a  Second.  Yet  I  have 
taken  Land- Angles  feveral  times  to  one  Divifion,  tho*  (for  the  Reafbn  men- 
tioned by  M.  .AHZMf)  it  be  very  hard  to  come  to  that  Exadnefs  in  the  Hea- 
vens, viz,,  the  fwift  Motion  of  the  Planets.  Yet,  to  remedy  that  Fault,  I^ 
have  devifed  a  Refij  in  which  I  find  no  fmall  Advantage,  and  not  a  little  plea- 
ling  thofe  Perfbns  who  have  feen  it,  being  fb  eafy  to  be  made,  and  by  the 
Obferver  manag'd  without  the  help  of  another;  which  fecond  Convenience, 
my  yet  namel£  Inftrument  hath  in  great  Perfeftion,  and  is  by  reafon  of  its 
Smallnefi  and  Shape,  eafily  applicable  to  any  Telefcope. 

2.  aaaoy  is  a  finall  oblons  Brafs  Box,  ferving  both  to  contain  the  Skrews  A  Dt/crtMiin 
and  its  Sockets,  or  Female  Skrews,  and  aHb  to  make  all  the  feveral  moveable  p,.,*Hook. 
Parts  of  the  Inftrument  to  move  very  true,  finooth,  and  in  a  fimple  direft  N.'ij.i.  54*.* 
Motion.    To  one  End  hereof  is  skrewed  on  a  round  Plate  of  Brafs  bbbh^  Nov.  An.  1667^ 
about  5  Inches  over;  the  extreamLimb  of  whofe  Outfide  is  divided  into  100     f«^.  ioc 
equal  Parts,  and  numbred  by  10,  20,  and  jo,  &c.   Through  the  Middle  of 
this  Plate,  and  the  Middle  of  the  Box  a  a  ay  is  placed  a  very  curioufly  wrought 
Skrew,  of  about  the  Bienefs  of  a  Goofe-Quill,  and  of  the  Length  of  the  Box, 
the  Head  of  which  is,  oy  a  fixed  Ring  or  Shoulder  on  the  Infide,  and  a  finall 
fpringin^  Plate  dJ,  on  the  Outfide,  fb  adapted  to  the  Plate  that  it  is  not  in  the 
leaft  iubjed  to  fhake.  The  other  End  of  this  Skrew  is  by  another  little  Skrew 
(whofe  fmall  Points  fill  the  Center  or  Hole  made  in  the  End  of  the  bnger 
Skrew  for  this  purpofe)  rendred  fb  fix'd  and  fteady  in  the  Box,  that  there 
appears  not  the  leaft  Danger  of  fhaking.    Upon  the  Head  of  this  Skrew, 
without  the  fprii^ng  Plate,  is  put  on  a  fmall  Index  e  f,  and  above  that  a 
Handle  mmj  to  turn  the  Skrew  roimd  as  often  as  there  fhall  be  Occafion> 
without  at  all  endangering  the  difplating  of  the  Index,  it  being  put  on  very 
ftifF  upon  a  cylindrical  Part  of  the  Head,  and  the  Handle  upon  a  Square* 
The  Skrew  hath  that  Third  of  it,  which  is  next  the  Plate,  bigger  than  the 
•other  two  Thirds  of  it,  by  at  leaft  as  much  as  the  Depth  of  the  finall  Skrew 
made  on  it :  The  Thread  of  the  Skrew  of  the  bigger  Third  is  as  finall  again» 
as  that  of  the  Skrew  of  the  other  two  Thirds.    To  the  grofTer  Skrew  is 
adored  a  Socket^  fafhied  to  a  long  Bar  or  Bolt  g£»  upon  which  is  faft- 
ned  the  moveable  Sight  A,  fo  that  every  Turn  of  the  Skrew  promotes  the 
Sight  hj  either  a  Thread  nearer,  or  a  Thread  farther  off  from  the  fix'd  Sight  #. 
The  Bar  ^^  is  made  exadly  equal,  -and  fitted  into  two  finall  Staples  k.1^9 
which  wfi  not  admit  of  any  fhaking.    There  are  (Jo  of  thefe  Threads,  and 
anfwerable  thereto  are  made  60  Divifions  on  the  Edge  of  the  Bolt  or  Ru- 
ler g^s  and  a  fmall  Index  /  fix*d  to  the  Box  aaaoy  denotes  how  many 
Threads  the  Edges  of  the  two  Sights  h  and  /  are  diftant ;  and  the  Index  e  Cy 
(hews  on  the  circular  Plate  what  part  of  a  Revolution  there  is  more ;  every 
Revolution,  as  wasfaid  before,  being  divided  into  100  Parts.    At  the  fame 
rime  that  the  moveable  Sight  h  is  moved  forwards  or  backwards*  one  or  more    Ttg^  10^ 
Threads  of  the  courier  Skrew,  istheTlate  ffy  by  the  means  of  the  Socket  .f, 
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to  which  it  is  skreweds  moved  forward  or  backward^  one  or  more  Threa(& 
of  the  finer  Skrew  :  So  that  this  Plate  being  fix'd  to  tlie  Telefcope  by  the 
Skrews  rvy  To  as  the  middle  betwixt  the  Sights  may  lie  in  the  Axis  of  the 
Glafs)  however  the  Skrew  be  turned  the  midft  betwixt  the  Sights  will  al- 
ways be  in  the  Axis>  and  the  Sights  will  equally  either  open  fiom  it>  or  fhut 
towards  it. 

Tig.  107.  It  is  conceived  by  (bme  ingenious  Men,  that  it  will  be  more  convenient! 

inftead  of  the  Edges  of  the  two  Sights  h  and  h  to  employ  two  Sights  r 
and  /,  fitted  with  the  Hairs  t  and  Vy  (b  that  they  may  be  conveniently  ufed 
in  the  place  of  the  folid  Edges  of  the  Sights  d  and  U 

jP<.  io8.  The  Inftrument  is  thus  applied  to  the  Telefcope.    The  Tube  A  D'  is  ct- 

vidfed  into  three  Lengths,  ot  which  (as  in  ordinary  ones)  B  C  is  to  leng- 
then or  contrad,  as  the  Objeft  requires :  But  A  B  is  here  added,  that  at  A 
you  may  put  £uch  Eye^Glafles  as  fliall  be  thought  moft  convenient,  and  to 
let  them  ftill  at  the  Diftance  moft  proper  fiom  the  Indexes  or  Pointers, 
which  here  are  fuppofed  to  be  at  B>  which  Length  alters  al(b  in  refpeft  of 
divers  Perfbns  Eyes.  E  is  a  Skrew,  by  which  the  ereat  Tube  can  be  fix'd 
.  fb,  as  by  the  hdp  of  the  Figures  any  (mailer  part  or  it  can  immediately  be 
found,  meafliring  only,  or  knowing  the  Diyifions  on  B  C,  the  Diftance 

Mfi,  109.       of  the  Objeft-Glafe  from  the  Pointers.    F  is  the  angular  Piece  of  Wood, 

that  lies  on  the  upper  Skrew  of  the  Reft. 
5»V.  ^  ^<tf.  This  Reft  (by  Dr.  Hqo\(%  Suggeftionj  may  be  rendred  more  convenient, 
if,  inftead  of  placing  the  Skrew  Horizontal,  it  be  fo  contrived,  that  it 
may  be  laid  parallel  to  the  Equino&ial,  or  to  the  Diurnal  Motion  of  the 
Earth ;  for,  by  that  Means,  the  lame  Thing  may  be  performed  by  the 
fingle  'Motion  of  one  Skrew,  which  in  the  other  VVav  cannot  be  done 
but  by  the  tumii^  of  both  Skrews;  as  will  eafily  appear  to  thofe  that 
ihall  confider  it. 

Kw  twiyf  u         5 .  r  have  by  me  two  or  three  (cveral  Ways  of  Meafuring  the  Diame- 

JJj{"'^*y?JJ?  ters  of  the  Planers>  whether  Horizontal,  Perpendicular,  or  Inclined,  to  the 

wmU  I  hy  Exadnefs  of  a  Second,   by  the  help  of  a  Telefcope  ;   as  alio  of  t^king^ 

n'i<^^'<  ^^  Pofition  and  Diftance  of  the  fmall  fix'd  Stars  one  fix)m  another,  or 

l*ay,'An.  16^7  from  any  of  the  lefs  bright  Planets,  if  the  Diftance  be  not  above  two  or 

*  three  D^reeSi^, 

ExciiUKct  of  the  4.  Micrometro  &  Tubo  Pedum  14,  Planetamm  frequenter  Diametros  & 
>ii^lamftccd  ^  ^^^  Diftantias,  ad  fccundos  fere  Scrupulos,  quod  vix  inexpertus  aedes^ 
N.V^^6o%.'  dimenfus  fum. 

Fisin  sizhts  r#-       VI.    I.  Pluribus  Ai^umentis  evinci  poteft,  Tjchtmem  f«pe  cum  in  Locis» 

^Mt^^Ht  A  ^°^  tatitudinibus,  Fixis  quibufifam  alfignatis,  duos  trefve  &  interdum 

K.V  ^51??/  quatuor  aut  quii^ue  totos  Scrupulos  a  vero  aberrafle.  Fixarum  quidem  Refti- 

N.  9^.  ?.  ^100.  tutionem  fufcepifle  Celeberrimum  Jiumnem  Hevelittm  audivimus,  attamen  quao- 

doquidem  Pioacidiis  Vitrorum  Calfis  fertur  ipfum  uti,  dubium  an  multum  alx 
ipfb  Emendatiores  Locos  lubituri  fimu^  quam  reliquit  Tjcho,  nifi  ubi.  vakle 
nallucixiatus  eft*         " "  —  ^^  p^^ 
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2.  Percipio Veftrates  non  omnes  mihi  adftipulari  in  ifto  Dloptrarum  Nego-  TUi»  Sights  pr^ 
rio,  de  quibus  in  Machinae  me«  Coeleftis  brmtogr^hia  tradlavi.     Verum  ^^V^tl^.  ^^' 
etiamfi  CU  Hookius  &  CI.  FUmfteedius,  aliique  pkne  aliter  fentiant,  experientia  m,  Hevelius. 
tamen  quotidiana  me  edocuit,  atque  etiamnum  docet,  rem  longe  aliter  fe  ha-  JJ-  *^  ^  ^^' 
bere  in  Magnis  illis  Oiganis,  Quadrantibus  fcil.  Sexramibus  &  Oftantibus,    ^ ' 
imprimis  Quadrantibus  Azimuthalibus>  aliifque  Qpadrantibus  Regulis  conftru- 
ftis^  quae  nempc  adeo  proclivitcr  commoveri  &  inverti  (dum  examinantur 
DiopCTS  Tele(copic«)  imd  nullo  modo  pofliint,  ut  quidcm  Inftrumcnra  ilia 
trimn  quatuorve  Pedum  Perpendiculo  conftrufla.    Res  cumprimis  in  eo  con- 
fiftit,  quod  nullam  plane  Oolervationem  fufcipere  poflint  fuis  Dioptris  Tele- 
fcopicis,  nifi  prius  denuo  eas  Examinent,  &  Redificent  i  in  quo  tamen  £x« 
amme  varia  via  idque  jugiter,  utut  fhidiofifllme  illud  fufcipiasy  hallucinari 
datur.     Ad  haec,  in  Quadrantibus  Azimuthalibus,  Odantibus  &  Sextantibus» 
qua  ratione  Examen  illud  omni  tempore,  commode,  &  fine  magno  Temporis 
Diipendio  inftitui  poflit,  profedo  nondum  capio. 

Video  etiam  aliquos  (inter  quos  Ct.  FlamfieediHi  invenitur)  tulifle  jam  de 
nof&is  Obfervarionibus,  qualibus  qualibus,  judicium,  priufquam  alias  viderunt, 
€xaminarunt>  vel  quicquam  de  iis  cognoverunt.  Nolo  quidcm  vanus  effe 
rerum  mearum  Jadator,  nee  unquam  imaginatus  mihi  fui^  me  in  omni  iflo 
N^otio,  Reftitutionis  fcif.  Fixarum  rem  acu  omnino  tetigiiTe,  aut  tangere 
)ro  mea  tenuitate  pofle :  Sed  hoc  mihi  penitus  imaginor,  fi  quidem  totum  il-  •  "" 

ud  N^otium  fulcepiflem  Dioptris  Telefcopicis,  mihi  non  folum  plurimos 
Annos  Examinibus  terendos,  fed  &  fpe,  fine  dubio,  varia  via  (qua  de  re  hie. 
non  eft  dilFerendi  locus)   cadendum  ftiiffe.     Exihde  gratulor  mihi,  me  ad 
fententiam  illam  necdum  tranfiifte,  meaque  me  Methodo  omnia  perfecifle 
quicquid.  praeftitum  Dei  Beneficio  fuerir.    Quando  vero  Obfervationes  ha- 
bebimus  20  &  30  Annorum  fpatio  continuatas  utrinque,  nimirum  tum  quae. 
Dioptris  Telefcopicis,  tum  quae  folummodo  noftris  de  Coelo  depromptae  fue- 
rint,  res  omnino  clarior  fiitura  eft.    Interea  fuo  quilibet  Ingehio  fruatur>, 
remque  fua  ratione  pro  Libitu,  tentet. 

Vir.  I.  It  is  weB  known  that  the  mean  apparent  Magnitude  of  the  Moon  ?fv  Ceie^i^ 
is  JO  min.  50  fee.  we  will  take  it  Nfmtr4>  Rotimdo  to  be  jo  min.  at  a  Full  ^*/^  ^^f^^ 
Moon  in  the  midft  of  Winter,  and  when  ibfi's  in  the  Meridian,  and  at  her  ^i^f  tU^orit^ 
greateft  Northern  tatitude,  and  confequently  the  utmoft  that  flif  can  be  elc-  ^^^^^^^^^^ 
vated  in  our  Horizon :  'T^is  as  weU  known  aUb,  that  when  ihe  is  in  this  Po-  Eaumimtd  by 
fturc,  being  looked  upon  by  the  naked  Eye,  flie  appears  (that  we  may  ac-  j*^-  ^*^^  **^* 
eommodate  all  to  fenfible  Meafures)  to  be  Af/figmtuaims  Pedalisj  about  a  Foot  N.*^lg7.  p,  314.^ 
broad.     But  the  fime  Moon  being  looked  upon  juft  as  ihe  rifes,  fhe  appears  Apr.  An.  liSy* 
to  be  three  or  four  Foot  broad,  and  yet  if  with  an  Inflrument  we  take  her 
Diameter,  both  in  one  Pofture  and  the  other,  we  fhall  find  that  ftiiriKe  fhall 
be  but  50  min.    That  this  Matter  of  Faft  is  true,  befideis  the  Authority  of 
many  Authors,  I  ran  afTert  that  I  have  accurately  tried  it  my  felf,  and  I  have 
ib  found  it.     One  of  the  ways  I  proceeded  was  thus :  I  took  a  very  good 
Telefcope  of  about  6  Foot  long,  in  the  inward.Focus  of  whofc  Eye-Glafs  I 
apply 'd  a  very  fine  Lattice  made  of  the  fingle  Hairs  of  a  Man's  Head  ;  then 

looking* 
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looking  with  this  at  die  Moon^  whci^  (he  was  juft  rifeih  and  looked  extfaoi^ 
dinary  big,  I  obferved  what  Number  of  the  Squares  of  the  Lattice  were  oc- 
cupied by  her  Body ;  and  then  obferving  her  again,  when  more  elevated  and 
free  from  all  extravagant  Greatnefs,  I  Uill  found  the  iame  Square  of  the 
Lattice  poflefled  by  her.  This  Way  is  equivalent  to  that  now  more  ufed, 
of  taking  her  Diameter  by  Mr.  TawnUfs  Micrometers ;  but  I  have  aUb 
tried  and  found  the  &ne  thing  by  an  accurate  Sextant,  uking  the  Difhnct 
of  the  Moon's  oppodte  Limbs. 

The  celebrated  Des  Cartes  attributes  this  Appearance  rather  to  a  deceived 
Judgment,  than  to  any  natural  Afltdion  of  the  Organ  or  Medium  of  Senie : 
For  the  Moon  (fays  he)  being  nigh  the  Horizon,  we  have  a*^  better  Oppor- 
tunity and  Advantage  of  making  an  Eftimate  of  her,  by  comparing  her  with 
the  various  Objefts  that  incur  the  Sight,  in  its  Way  towaras  her ;  fo  that 
tho'  we  imagine  fhe  looks  bisger,  yet  'tis  a  meer  Deceit  i  for  we  only  think 
fo,  becaufe  (he  (eems  nigher  tne  Tops  of  Trees,  or  Chimneys,  or  Houfes,  or 
a  Space  of  Ground,  to  which  we  can  compare  her,  and  eftimate  her  there- 
by ;  but  when  we  bring  her  to  the  Teft  of  an  In(haiment,  that  cannot  be 
deluded  or  impofed  upon  by  thefe  Appearances,  then  we  find  our  Eftimate 
wrong,  and  our  Senfes  deceived.  Thele  Thoughts,  methinks,  are  much  be- 
low me  accuftomed  Accuracy  of  the  noble  Dts  Cartes  y  for  certainly  if  it  be 
fb,  I  may  at  any  time  increa(e  the  apparent  Bignefi  of  the  Moon,  tbo'  in  the 
Meridian ;  for  it  would  be  only  by  getting  oehind  a  Clufter  of  Chimneys, 
a  Hidge  of  a  Hill,  or  the  Tops  or  Houfes,  and  comparing  her  to  them  in 
that  Pofture,  as  well  as  in  the  Horizon  ;  befides,  if  the  Moon  be  looked  at 
juft  as  (he  is  rifing  from  an  Horizon  determined  by  a  (mooth  Sea,  and  which 
has  no  more  Variety  of  Objeds  to  compare  her  to,  than  the  pure  Air,  yet  (he 
win  feem  big,  as  it  look'd  at  over  the  rugged  Top  of  an  uneven  Town,  or 
rocky  Country.  Moreover,  all  Variety  of  adjoyning  Objefts  mav  be  ta- 
Icen  off,  by  looking  through  an  empty  Tube>  and  yet  the  deludea  Imagi- 
nation  is  not  at  all  helped  therd>y. 

7 'he  famous  TharmuHohbs  gives  this  Solution.     Let  tlie  Point  G  be  the 
Center  of  the  Earth,  and  F  the  Eye  on  the  Surface  of  the  Earth;  on  the 
i&me  Center  G  let  there  be  ftruck  the  two  Arches  E  H,  determining  the 
Atmo(phere,  and  A  D  to  reprefent  that  blue  Surface  in  which  we  ima^ne 
the  Fixed  Stan,  and  let  F^D  be  the  Horizon:  Divide  the  Arich  A  D  mto 
three  equal  Parts  by  the  Lines  B  F,  C  F ;  it  is  manifeft  that  the  An^e  A  F  B 
is  greater  than  the  Angle  B  F  C,  and  this  again  is  greater  than  the  Angle  CFD. 
Wherefore  ((ays  he)  to  make  the  Angle  CFD  equal  to  the  Angle  C  F  B, 
the  Arch  C  D  muft  be  greater  than  the  Arch  C  B ;  and  confequendy,  that  the 
IMoon  may  in  the  Horizon  appear  under  the  (ame  Angle,  as  when  elevated, 
(he  muft  cover  a  greater  Arch,  and  therefore  feem  greater ;    that  is,  the 
Moon  in  the  Meri<£an  appearing  under  the  Angle  B  F  C,  that  (he  may  ap- 
pear under  an  equal  Angle  in  the  Horizon,  as  luppofe  CFD,  'tis  neceflary 
that  the  Arch  C  D  (hould  be  greater  than  C  B  ;  and  confequently,  tho'  fhe 
appear  to  fubtend  a  greater  Aroi  when  in  the  Horizon  than  when  elevated, 
ytt  (he  appears  under  the  lame  Angle ;   and  all  this  without  Refrai^on. 

The 
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The  Geometry  of  this  Figure  is  moft  certainly  true  and  demonftraUe*  At 
this  I  quarrel  not ;  but  it  makes  no  more  in  our  prefent  Difficulty  than  if 
nothing  had  been  faid  :  For  he  has  made  the .  Circle  G  F,  reprefehting  the 
Eardi,  very  hige  in  Proportion  to  the  Circle  A  D ;  and  then  indeed  t3dng 
the  Point  F  in  the  Earth's  Su^fice^  and  by  Lines  ftxim  thence  dividing  the 
Angle  A  F  D  into  whatever  equal  Parts,  the  intercepted  Arches  A  B>  B  C^ 
C  D,  (hall  be  unequal.  But  if  he  had  confidered,  that  the  Earth  is,  as  it 
wese,  a  Point  in  relped  of  the  Sphere  of  the  fixed  Stars,  nay  the  vciy  annual 
Orbit  of  the  Earth  is  almoft  imperceptible,  he  would  have  found  that  the 
Lines  F  B,  F  C,  F  D,  muft  be  all  conceived  as  drawn  from  the  Point  G,  and 
then  equal  Angles  wiH  intercept  equal  Arches,  and  equal  Arches  equal  An- 
gles :  And  fo  it  happens  (at  Icaft  beyond  the  Poffibility  of  the  Difcovery  of 
Senfe)  to  the  Eye  on  the  Surface  of  the  Earth ;  fo  that  his  drawing  his 
Lines  fo  far  from  G  as  F  is,  and  to  another  concentrick  Circle  fo  nign  as  * 
A  D,  deceived  him  in  this  Point. 

The  famous  Gajfendus  has  written  four  large  EpifiUs  on  this  Subjeft,  the ' 
Siibftance  of  all  which  is.  That  the  Moon  being  nigh  the  Horizon,  and  look-  - 
ed  at  through  a  more  foggy  Air,  cafh  a  weaker  Light,  and  confequently  for-  - 
ce$  not  the  Eye  fo  much  as  when  brighter;  and  therefore  the  Pupil  does  more 
enlarge  itfelf,  thereby  tranfmitting  a  larger  Projeftion  on  the  Retina.    In  - 
this  Opinion  I  find  he  is  not  alone;  for  this  Difquifition  being  lately  revived 
by  ^  French  Ahhe J  he  therein  follows  the  Sentiment  o£  Gajfendusj  with  this  Ad- 
dition, That  this  contrading  and  enlarging  of  the  Pupil  caufeth  a  different 
Shape  in  the  Eye  ;  an  open  Pupil  making  the  Cryfblline  flatter,  and  the  Eye 
longer,  and  the  narrower  Pupil  fhortcning  the  Eye,  and  making  the  Cryftal-  - 
line  more  convex :  The  firfl  attends  our  looking  at  Objeds  which  are  remote, 
or  which  we  think  fo ;  the  latter  accompanies  the  viewing  O'jjefts  nigh  at 
hand.    Likewife  an  open  Pupil  and  flat  Cryflalin^  attends  Objects  of  a  more 
fedate  Light,  whilfl  Objefts  of  more  forcible  Rays  require  agreatorConvexity 
and  narrower  Pupil.    From  thefe  Pofitions,  the  ^be  endeavoured  to  give  an 
Atcount  of  our  Phanomsnony  as  follows :  When  the  Moon  is  nigh  the  Ho- 
rizon, -  by  Comparifon  with  interpofed  Objeds,  we  are  apt  to  imagine  her 
much  farther  from  us  than  when  more  elevated ;  and  therefore  (fays  he)  we 
order  our  Eyes  as  for  viewing  an  Objefl  farther  from  us ;  that  is,  we  Some- 
thing enlarge  the  Pupil,  and  thereby  make  the  Cryfblline  more  flat :  nriore- 
over,  the  Duskinefs  of  the  Moon  in  that  Poflure  does  not  fo-much  flrain  - 
the  Sight ;  and  confequently  the  Pupil  will  be  more  large,  apd  the  Cryflal- 
line  more  flat.     Hence  a  larger  Image  Ihall  be  projeded  on  the  Fund  of  the 
Eye,  and'therefore  the  Moon  Ihall  appear  larger.    And  this  Difpofition  of  the 
Eye  that  magnifies  her,  magnifies  alfo  the  Divifions  of  our  foremsntion'd  Lat-  - 
tice,  and  confequently  (he  by  her  Body  fhall  poflefs  no  more  of  the  Divifions 
tlian  when  (he  feems  IdTs.  Thefe  two  foremsntion'd  Accidents,  vix».  The  Moon's 
imaginary  Diflance  and  Duskifhneis,  gradually  vanifhing  as  fhe  rifes,  a  diffe- 
rent Species  is  hereby  introduced  in  the  Eye,  and  confequently  fhe  feems  gra- 
dhally  lefs  and  lefs,  till  again  fhe  approacnes  nigh  the  Horizon.    Thefe  two  - 
Opinions-of  Gaffendns  and  the ^4^^^  being  fo  near  a-kin,  I  fhall  confider  them  ". 

both;. 
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Ixith  'together  j  and  firft  I  aflert.  That  a  wider  or  narrower  Aperture  of 'th« 
Pupil  mcrcafes  not,  neither  diminiihes  the  ProjeSion  on  the  Retina.  I  know, 
H&hatatm  Faber  in  his  Sjna^  Optica  endeavpurs  to  prove  the  clear  contrary  to 
Hf .  I  u.       this  my  Aflertion,  and  that  after  this  manner.    A  B  is  an  Objed,  E  P  the  grea- 
ter Aperture  of  the  Puf^,  admitting  the  Pnojedion  KI  on  the  "Retina,  wncre- 
as  the  leffer  Aperture  C  D,  admits  onjy  the  Projedion  G  H ;  but  G  H  is  Ids 
than  K  I,  wherefore  a  lefler  Aperture  diminifties  the  Projedion.    I  admire 
that  any  Man  that  undertook  (as  Homfratas  Faber)  to  write  of  Ofticks  more 
accurately  than  all  that  wertt  before  him,  Ihould  be  guilty  of  fo  very  groft  an 
Errour ;  'and  I  do  more  admire^  that  the  celebrated  Gaffirubuj  and  with  him 
the  noble  ffeveliusj  (hould  be  6f  the  fame  Opinion  :  For  tho'  the  aforelaid 
Demonftration  hold  moft  certainly  true  in  dired  Projedions,  as  in  a  dark 
'Room  with  a  plain  Hole }  yet  it  wiU  Hot  hold  in  Projedions  made  by  Re- 
Iradion,  as  it  is  in  rhofe  on  the  Retina  in  the  Eye,  by  means  of  the  Cryftal- 
**i.  iw»        line,  and  other  Coats  and  Humours  of  the  Eye.     For  let  A  B  be  a  remote, 
'Objed,  and  E  F  the  Cry ftalliiie  at  its  large  Aperture,  projeding  the  Image 
I  M  on  the  Retina.    Let  then  C  D  be  the  leffer  Aperture  of  the  Pupil  before 
the  Cry ftalline :  I  fay,  the  Image  I  M  ftiall  be  projeded  as  large  as  before ; 
for  the  Cone  of  Rays  E  A  F  confifts  partly  of  the  Cone  of  Rays  CAD, 
therefore  where  the  rormer  E  A  E  is  projeded,  the  latter  C  A  D,  as  being  a 
part  of  the  former,  ftiaU  be  projeded  alfo.    So  that  no  more  is  effeded  by 
this  narmw  Aperture,  but  that  the  Sides  of  the  radiating  Cones  are  inter-  . 
cepted,  and  confequendy  the  Point  I  Ihall  be  affeded  with  lefs  Light,  but  it 
ihall  ftill  be  in  the  lame  Place  !  What  is  faid  of  that  Cone  and  that  Point, 
may  be  laid  of  all  other  Cones  and  other  Points  of  the  Objed.     From  hence 
appears,  Prrft,  The  Invalidity  of  the  Account  given  of  the  Moon's  Appear- 
ance by  Gajfendus  fiom  this  Reafon.    Secondly,  The  Reafon  appears  wny  a 
Telefcope*s  leffer  or  greater  Aperture,  nwkes  no  Difference  in  the  Ancle  it 
receives :  For  imagine  E  F  to  be  an  Objed-GIafs  of  a  Telefcope>  and  'tis 
■plain.    Thirdly^  'Tis  evident  why  a  greater  or  left  Aperture  on  a  Tekfcope 
fhould  make  the  Objeds  appear  lighter  or  darker,  for  thereby  more  or  lefs 
Rays  are  admitted  to  determine  on  the  Projedion  of  each  Point.    But  all  this 
by  the  By  :  And  this  is  fufficient  for  a  Confutation  of  Gajfendus  and  Fabet. 
But  our  torementioned  j^he  fuperadds  to  a  greater  or  lefler  Aperture  of  the 
Pupil,  as  a  neceflary  Confequent,  a  greater  and  lefler  Convexity  of  the  Cjy- 
*  ftalline,  is  alfo  a  Lengthening  and  Shortening  the  Tube  of  the  Eye.   And  this 
I  muft  confefe  would  do  fomething,  if  we  find  it  true  in  our  Cafe;  and  this 
let  us  try.    Fnfty  (fays  he)  The  Duskiflinefs  of  the  Moon  nigh  the  Horizon 
admits  the  Pupil  to  enlarge  itfclf,  the  Cryftalline  to  flatten,  and  the  Eye  to 
"lengthen :  But  what  if  we  change  our  Objed,  and  inftead  of  the  Moon  take 
the  Diftance  between  fome  of  the  Fix'd  Stars  (as  fuppofe  thofe  of  Or'tons 
Girdle)  we  fhall  find  the  fame  Ph^cnomenon  in  them,  ana  yet  I  hope  neither 
he  nor  GaffcKdus  will  afferri  that  they  a:  one  time  ftiain  the  Eye  more  than  at 
another,  or  that  at  any  time  their  Fulgur  ftrains  the  Eye  at  all ;  if  he  do,  let 
liim  take  Stars  of  the  leffer  Magnitudes,  nay  even  thofe  that  can  but  juft 
"^oe  perceiv'd,  and  then  he  will  be  convinced :  Or  let  him  confider  whether  this 
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vifl  holdJn  looking:  at  the  Sun  thiough  very  dafk  GUTes,  which  render  the^ 
Sight  tfaeceof  as  inoffeifive  to  the  Eye,  )as  that  of  a  Green  Field  >•  but  bcrhap 
he  wMl  then  iay,  that  this  other  Reafon  holds,  which  is,  Scco9$dif^  Tnat  tne 
greater  imaginary  Diftance  atwhich  we  think  the  Moon  near  the  Horizon, 
than  when  more  elevated,  nudkes  us  contemplate  her  as  if  really  (he  was  fo^ 
W-.  with  ainpte  Pupils,  &c.  But  this  I  have  fuffictently  overthrown  in  my 
•Ronarks  agaiml  Dcs  Qartes:  Thettfbre  I  pats  it  over,  only  fubjoyi^ing,  that  if 
there  were  any  thing  in  this  Surmiie,  methinks  the  harnxmrsX  Moon  (hould 
be  &ified  nigner  to  us  than  farther  from  us ;  for  if  we  are  for  trying  natural 
Thoughts,  let  us  take  Chiklren  to  determine  the  Matter,  who  are  apt  to 
think»  tfastt  coukl  they  go  to  the  Cdge  of  that  Space  that  bounds  their  Sight;, 
tl^  ihould  be  able  fas  they  call  it^  to  touch  the  Sky  j-'and  cohfequendy  the 
Moon  feems  then  rather  nigher  to  us.than  farther  from  us.         * 

After  I  had  writ  thus  far,  I  accidentsdly  caft  my  Eye  upon  RkcioWs  Trear 
tife  of  Refr^ioth  at  the  End  of  his  Second  Volume  of  Almmfij  lA.  i  o.  Se&.  6. 
Of.  I.  Quefi.  13.  wherein  he  (peaks  of  our  prefent  Dimculty  ;  but  to  itiy 
Wonder  I  find  him  ailert.  That  He  and  Father  Grmuddi  had  often*  taken  the 
horizontal  Sun  and  Mooq^s  Diameters  by  a  Sextant,  when  to  the  naked  Eye 
they  appeared  very  hrge  (Grmuddus  direding  his  Sight  to  the  left  Edge,  and 
iwu  to  the  right^  and  that  even  by  the  Infhumenr  they  always  found  the 
meters  greater  than  when  more  devated,  the  Sun  often  fubtending  an  An- 
gle c^  ahnoft  a  Degree,  and  frequently  45  Minutes,  the  Moon  aUb  j  8  or  40 
Minutes.  This  is  downright  contrary  to  the  Matter  of  Fad  which- 1  have 
before  ailedged, .  and  dire6):Iy  repugnant  to  the  Matter  of  Fad  aiTerted  by  the 
fbrementioned  French  ^hbe:  Whether  of  us  be  in  the  right.  Heave  to  accurate 
Experiment  to  deterinine,  and  fubnit  the  Whole  to  the  DeciHon  of  the  illu- 
ibious  Rtjal  Socieiy.  Only  give  me  leave  to  add  one  Word  againft  Ricchlij 
for  had  ms  Experiments  been  accuratdy  profecuted,  he  (hould  have  tried 
chem  when  the  horizontal  Moon  had  looked  ten  times  more  lat^  iti  Dia* 
dneter  than  ordinary ;  and  th^  if'  it  be  true,  that  «ven  by  an  Tnftrument 
(he  will  be  found  proportionally  broader  than  really  ihe  (hould,  fubtend  an 
Angle  of  500  Min.  or  5  Deg.  for  very  often  I  nave  feen  the  Moon  when 
(hie  appeared  ten  times  broader  than  orainary,  which  the  (inaU  Addition  of 
8  or  10  Min.  to  her  ufuai  Diameter  will  never  caufe. 

2.  I  difcourfedof  this  Appearance  near  40  Years  a^  with  Mr.  F^^j  then  TWi  Phdm9m9m» 
Prpfefar  nf  u0irmofm  mOrefra^CoXXt^  who  did  AcnaflRite  me  ^from  his  pf  wiihs!^ 
own  Obfervadon  I  fiippofe/diat  the  apparont  Magnitude  taken  by  Inftrii*-  ibU.^.  3^^ 
ments  /"however  the  Fancy  rosy  apprehend  it^  is  not  greater  at  the  Hori- 
zon thin  when  higher*    Mr.  Qtfti/eU  aflirms  the  €une  tning ;  and  I  do  not 
doubt  but  the  thing  is  (b :  Fcx*  though  Reftadtion  near  the  Horizon  alters 
the  Altimde  of  the  diins  feeo  7  yet  it  cannot  alter  the  Azimuth  at  aO.    For 
(tnce  this  equally  lefpecb  aB  Points  of  the  Horizon ;  let  the  Refra6iicMi  be 
what  it  will,  the  whole  Horizon  can  be  but  a  Circle :  So  that  there  is  no 
loom  for  the  Breadth  of  a  thing  fas  to  the  An^  at  the  Eye^  to  be  made 
greater,  whatever  its  Tallnefi  may  (the  Refraftion  not  equally  aflfedting  all 
Jftuts  in.the  Circles  of  Altitude^   Nor  is  tbece  any  Rcafon,  ^wny  thisftioiild 
Vol.  I.  ^  G  g  rather 
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^rather  ithruft  the  othci7»  than  that  the  (^^  Wherft^^ 

'as9  in  the  Altitude^  it  is  otherwiie :  For  whik  what  is  near  the  Harizim  is 
enlarged^  that  which  is  further  off  is  thereby  contraded ;  which  as  to  the 
Azimuth)  or  Horizontal  Pofitions  cannot  be* 

Suppofing  then  that  the  Sun's  apparent  Honzomal  Diaaietery  taken  by 
Inftrument)  is  the  fame  near  the  Horizon^  as  in  a  higher  Pofidkn)  I  cake  its 
imaginary  Greatneis)  which  is  fan(ied  near  the  HonzcxH  to  be  only  a  D^ 
cepaon  o/  thetEye^  or  rather  the  Imagination  from  the  Eye. 

For  Aire  it  isy  that  the  Imagination  doth  not  eftintiate  the  Greatneis  of  the 
Objed  feeny  only  by  the  Angle  which  it  makes  at  the  Eye ;  but>  by  this 
compared  with  tne  fuppofed  Diflance.  True  it  is>  that  Quern  fiiribmj  we 
judge  that  to  be  the  greater  Objed^  which  makes  at  the  Eye  the  greater 
Angle ;  but  not  (b>  if  appreliended  at  different  Diflances* 

For  if  through  a  Cafement  (or  kfler  Aperture)  we  fee  a  Houle  at  loo* 
Yards  Diftancej  this  Houfe  (though  ieen  under  a  lefi  Angle)  doth  not  to 
us  feem  lc(s  than  the  Cafement  through  which  we  fee  it^  (or  this  greater 
than  that>  becaufe  it  makes  at  the  Eye  the  greater  Ai^  :)  But  the  Ima- 
gination makes  a  comparative  Eftimate  fiom  the  Ai^k  and  Difiance  jointly 
confider'd. 

So  that  of  two  thii^  feen  under  the  &meor  ecpial  Axx^ts^  if  to  one  of 
them  there  be  ought  which  gives  the  Apprehenfion  of  a  greater  Diflance,  that 
to  the  Imagination  will  appear  greater.  Now>  fure  it  is,  that  one  great  A<t 
vantage  for  eftimating  the  Difmce  of  a  thing  ieen,  is  from  the  Variety  <^ 
intermediate  Objeds  between  the  Eye  and  me  thing  feen.  For  then  the 
Imagination  muft  allow  room  for  all  thefe  things. 

Now  when  the  Sun  or  Moon  is  near  the  Horizon,  there  is  a  Pro^ieft  of 
Hills,  and  Valleys,  and  Plains,  and  Woods,  and  Rivers,  and  Varietv  of 
Fields  and  Inclomres*  between  it  and  us ;  which  prdlent  to  our  Ima^natiM 
»  gre^t  biftance  capable  of  receiving: all  thefe:  Or  i£  it  fo  chance  uiat  (in 
fbme  Position)  thefe  Intermediates  are  not  a£hiaUy  feen ;  yet  having  been 
accuftomed  to  fee  them,  the  Memory  fuggefb  to  us  a  View  as  large  as  is. 
the  vifiUe  Hcx^izon. 

But  Vrhen  the  Sun  or  Moon  is  in  a  higher  Pofition ;  we  fee  nothing  be- 
tween us  and  them,  (unlefs  perhaps  fome  Cknids)  and  therefore  nothiji^  to 
^relent  to\Qvr 'Imagination  fo  great  a  Diflance  as'  the  other  is»     . 

And  thereAne,  though  both  l>e  feen  under  the  fame  Ai^,  thev  do  not 
appear  (to  the  Imaginatio))  o£  the  £ane  Bignefi,  becaufe  not  botn  fanfied 
at  the  fame  Difbnces :  But  that  near  the  Horizon  is  judged  bigger  (becaufe* 
fuppoied  farther  off)  than  the  &ne  when  at  a  greater  Altitude. 

'Tis  true,  that  as  to  £ziall:  and  :middling  Difbnces  (bsfides  this  EfUmate 
from  Intennediates)  the  Eye  hath  a  Moans  within  itfdbf  to  make  fome  Efii^ 
mate  of  the  Difbnce.  As,  when  we  sdrcady  know  die  Bignefe  of  a  thdog^ 
Jfeen,  to  \irhich  we  have  been  accuffomed;  as,  a  Man,  a  Tree,  a  Hbufi^  or 
the  like :  If  fuch  thing  appear  to  us  imder  a  fenll  Angle,  and  indifHn^  ^oti 
fidntly  cobured,  the  Imagination  doth  albw  fuch  Diftance  as  to  make 
fttch  a  thi^g  lb  ,to  appear.   And  if  thi^  through  a  PxQ^oSivc-Gia&  be 
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reprdcnted'  to  us  imdcr  a  tigger  Angle,  and  more  dlftinfl:,  ft  is  according^ 
ly  appr^ended  as  fo  much  nearer.  But  the  Cafe  is  othcrwife,  when  we 
do  not,  by  the  known  Bigneft,  judge  the  Diftance ;  but,  by  the  fuppo- 
fed  Diflance,  judge  of  the  Bignefs^  as  in  the  Cafe  before  us.  An4  accor- 
dingly, different  Perfons,  according  to  different  finfied  Diftances,  judge 
very  differently. 

Again  5  In  our  two  Eyes  (when  thie  ObjeS*  is  (een  by  both)  there  is  yet 
mother  Means  of  eftimating  how  &  off  it  is.  (And  it  is  this  by  which 
we  judge  of  Diftances.)  Namely,  there  are,  from  the  lame  Objed,  two 
different  vifual  Cones,  terminated  at  the  two  Eyes ;  whofe  two  Axes  con- 
tain, at  the  Objeft,  different  Angles,  according  to  different  Diftances ;  an 
acuter  Angle  at  a  jgreat  Diflance,  and  more  obtufe  when  nearer, 
•  Now,  tnat  fuch  Objeft  may  be  feen  by  both  Eyes  clearly;  it  is  requiflte 
that  the  Eyes  be  put  in  fuch  a  Pofition,  as  that  the  Sight  of  each  Eye  receive 
the  refpeftive  Axis  at  Right  Angles ;  which  requires  a  different  Pofition  of 
the  two  Eyes,  according  to  the  different  Diflance  of  the  Objed  ;  as  will 
manifcfUy  appear,  if  we  look,  with  Attention,  on  a  Finger  (or  other  fmall 
Objeft)  at  2  or  5  Inches  Diflance  from  the  Eye ;  andthen  upon  another 
like  Objed  at  5  or  4  Yards  beyond  it,  (and  this  alternately  feveral  times). 
fbr  'twill  be  manifeft,  that  while  we  look  intently  on  the  one,  we  do  not 
fee  the  other,  (or  but  confufedly)  though  both  be  jufl  before  us.  And,  as 
we  change  our  View,  from  the  one  to  tne  other,  we  manifeflly  fed  a  Mo- 
tion of  the  Eyes  (by  their  Mufdes)  froip  one  iPofture  to  another. 

And  according  to  the  different  PdfKirfc  in  the  feyes,  requifitc  to  a  clear 
Vifion  by  both,  we  eftimate  the  Difhnce  of  the  Objeft  from  us. 

And  hence  it  is,  that  they  who  have  loft  the  Sight  of  one  Eye,  are  at  a 
great  Difadvantage,  as  to  eftimating  Diftances^  from  what  .they  could  do 
whik  Aey  had  me  Ufe  of  both. 

But  now  when  theDifbrice  grows  fo  great,  as  thaj  the  Pofition  of  thefe 
Tifual  Axes  become  parsille],  or  10  rlear  to  parallel  as  not  to  be  diftinguifhfble 
fioip  it :  This  Advantage  is  lofl,  and  we  can  tliencefbrch  only  conclude^ 
thaif  it  is  far  off ;  but  not  how  far.  Hence  it  is,  that  our  View  can  n»ke 
no  IHflinftion  of  the  Moon's  Difhnce  from  tb^  of  the  othifr  Planets,  or 
even  of  the  fixed  Stats :  But  they  feem  to  us  as  equally  remote  frcm  us  1 
^ough  ^e  otherwife  know  their  Difbnces  froiii  us.to  be  y3^fMy.(|ifferentf 
Becaufe  the  Parallax  (as  I  may  fo  call  It)  from  the  different  Pofition  of  the 
two  Eyes,  is  quite  bfl,  and  undifcernable  in  Diflances  much  lefs  than  the 
Icaft  of  thefe. 

■  So  that,  though' as  fo  fmaH  Diftances,  we  may  mafce  fbme  EfHmatc  from 
the  known  Magnitude  of  the  Objed ;  and  as  to.«]gi4dIing.Di^:ances»  £cota, 
the  Patallax  (as  I  may  Call  it)  ariiing  Hom  the  rhferyal  p?l  the  pyo  Eyei : 
Yet  even  this  latter  WiH  hardlv  reacn  bevond,  if  fo  iar  as  the  vxfile  Hon^p 
zon ;  and  all  bevond  it  i^  loft.  And  tnerefoFe  there  being  nothing  left  to 
aflift  the  Fancy  m  efKmating  fb  great  a  Difbnce,  but  only  the  intermediate 
Obje6b :  Where  thefe  Intermediates  app^  to  the  Eye,  (as  when  the  Sun  01: 
Moon  are  near  the  Horizon)  the  Diflance  is  fanfied  greater>  than  where  they 
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appear  not  (^  when  farther  ^m  it)^  and  confequently  (tbo*  bpth  binder 
tne  fame  or  eqil^l  Angles^  that  near  the  Horizon  is  fanfied  the  greater :  And 
this  I  judge  to  4be  the  true  Reafbn  of  that  Appearance. 

An  F.xptrimeut       VIIL  We  took  a  Cylinder  of  Caft-Brafs,  A  B  C  D,  and  cut  one  End  of 
^^ibe^f^t"  ^^  ^^^  perpendicular  to  the  Axis  a  c  a-,  the  other  End  A  B,  enclined  to  it 
Mr.  Lowtfiorp.  at  an  Angle  of  about  27  deg*.  ;o  oiin.  and  therefore  the  Perpendicular  to  this 
N.  1^7.  ^  319.  encljning  Plain  p  Cy  and  the  Axis  of  the  Cylinder  a  c  Xj  comprehended  an 
n.  I  99-  ^j^gjg  pc  Oj  o£  about  61  deg.  jo  min.    Thefe  Ends  were  ground  very  true 
Ttg.  113.       upon  a  Glafs-Grinder"s  Brafs  Tool,  and  each  of  them  was  compafs'd  about 
with  a  narrow  Peril  of  thin  Brafs  hb  hk     Into  the  upper  Side  of  the  Cylin- 
der, at  E,  was  (bldered  the  Brafs-Pipe  E  F,  and  into  the  under  Side,  at  G,  the 
other  Brals-Pipe  G  H  ,*  the  former  of  thefe  Pipes  being  about  5  Inches  long, 
and  the  latter  6  Inches.    Upon  the  Plate  dddy  were  fix'd  two  other  Platest 
^     L  L,  perpendicular  to  it  and  parallel  to  each  other.    Each  of  thefe  two  Plates 
had  an  Arch  of  a  Circle  ('whofe  Diameter  was  equal  to  that  of  the  Cylinder^ 
cut  out  of  its  upper  Edge ;  lb  that  when  the  Pipe  G  H  was  let  tliro*  a  Hole 
near  the  Middle  of  the  Plate  d  d  dy  the  Cylinder  fell  into  the  Arches  i  and 
being  faftned  there  with  Solder,  the  Axis  acx  laid  paittUel  to  the  Plate  ddd^ 
and  about  an  Inch  and  a  half  above  it.    The  perpendicular  End  of  the  Cy- 
linder, D  C,  was  clofed  with  an  Objed-Glafs  of  a  7  J  Foot  Telefcope  0  Oi 
and  the  encUning  End  A  B,  with  a  well-pbliili'd  flat  Glafs,  //;  which  was 
carefully  chofen  to  tranfmit  the  Objed  diftin<5i  enough,  notwithftanding  its 
Obliquity  to  the  vifual  Rays.     The  Perils  were  filled  with  Cement  round 
about  the  Edges  of  the  Glaifes,  which  laid  fiat,  and  every  where  touched 
the  fmooth  Ends  of  the  Cylinder,  that  they  might  firmly  fupport  the  Weight 
and  PrefTure  of  the  excluded  Air. 
^  '    Inflead  of  a  Ciftem  (as  in  the  Torr^elUan  Experiment^  we  made  ufe  of 

^   *         the. inverted  Syphon  of"  Brafs  M  N  O,  folder'd  to  the  Plate  ggg.    One  of 
the  Sides  M  N,  ftopd  perpendicular  to  the  Plate  ^^jf,  ancTuie  other  Side 
N  O,  enclined  to  it,  and  was  fupported  near  the  upper  End  O,  with  a  littk 
Piece  of  Brafs  k.k^ 
J-    n«.  ^^  ^^^^  placed  the  Cylinder  upon  a  Table,  which  was  well  faftneJ  to 

a  firm  Floor  v  The  Pipe  G  H,  was  let  through  a  Hole  in  the  Top  of  the 
Table ;  and  the  Plate  ddd^  w^  nailed  down  to  it :  The  Tube  of  the  Te- 
lefcope  ii.Sj  with  the  Eyef Glafs  in  it,  was  applied  to  the  Objeft-Glafs,  and 
a  Hair  fix'd  at  Xy  die  common  Focus  of  both  Glafres>  in  the  Axis  df  the 
Cylinder  continuedljp  it.  Upon  the  Floor  (under  the  C)^linder)  we  nail- 
eel  the  Plate  jf  ^  jyjjwith  the  inverted  Syphon  .upon,  it^  and  joyped  M  to  H, 
by  the  Infertion  of  the  Glafs-Tube'. T.  The.  Joints  were  veiv  carefuUjit 
dbfed,  with  Cement,  and  then  covered  oyer  with  Pieces  of  a  Bladder  wmp'd 
hird  wirfx  fttbng  Thtead^  'There  was  alfo  a  Bladder  tiedbdow  eachjoint 
at  m^  and  when  it  was  filled  'with  Water  it  was  tied  about  it  at  » ;  fo.  that 
no  Air  could  come  to  the  Cement>  to  infinuate  itfelf  through  its  Peats  or 
Fifnuesy  if  any  happened  to  be  left  unclofed. 

It 
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It  win  not  (I  hope)  be  diought  more  than  neceflary,  that  jp  this  Account 
of  the  Affaratm^  I  have  mention'd  fb  many  minute  Circi|fnflances  \  for 
we  found  it  difficult  enough  to  exclude  the  Air,  and  alniofl  impoflible  to 
difcover  the  very  little  Holes  through  which  (b  fubtile  a  Fluid  would  free- 
ly enter,  and  poflefi  the  Spaces,  dderted  by  the  StAfiding  Mercnrj.  But 
with  all  this  Precaution,  the  Experiment  Succeeded  at  hft,  as  I  wifli*d ; 
after  this  manner  : 

We  placed  the  ObjeA  4  (which  was  a  bkck  Thread  faflen'd  in  a  liitle 
Frame  over  a  Piece  of  white  Paper)  in  the  Axis  of  the  Cylinder  xc  a:  We 
fiU'd  the  Pipes  and  Cylinder  with  Merctirj ;  and  having  flopped  the  upper 
End  of  the  Pipe  at  F,  with  the  little  Iron-Stopple  K,  and  clofed  it,  as  the 
upper  Part  of  the  Tube  and  other  Joints,  we  let  the  Mercmj  run  out  gently 
at  O  (into  the  Bladder  u)  till  it  remained  fufpended  at  the  ufual  Height  (as 
in  the  Barometer)  leaving  the  upper  Part  of  the  Tube  and  the  Cavity  of  the 
Cylinder  between  the  Glafles  0  Oy  and  ff^  void  of  Air.  We  then  6w  the 
Objed,  which  before  appear'd  in  the  Axis  at  .v,  raifed  contiderably  above  it ;  • 
and  we  reduced  it  to  appear  again  at  Xy  by  removing  it  from  a  to  «.  The 
Axis  therefore  of  the  viiual  F^y  (which  was  alfo  the  Axis  of  the  Cylinder^ 
xc  Oy  falling  perpendicularly  on  the  void  Space,  pafs'd  through  it  without 
any  Refradion :  But  emerging  obliquely  into  the  Air,  it  was  refraded  to- 
wards the  Popendicular  p  Cy  and  received  a  new  Diredion  to  a,.  And 
therefore  the  Uifbnce  4.41,  fubtended  the  Angle  of  Kefradion^ -1:  «;  aU « 
which  we  meafur'd,  and  found  as  follows  i  viz,. 

Inches    Dec.  Parts  - 

The  Heighth  of  the  Objed  .above  the  Axis,  or  the  ? 

unrefraded  vifual  Ray  4«     -     -     -    --    -j    ^^^         ^^^ 

The  Diftance  of  the  Objed   from  the  refrading?    ^,. 
Plain  «  Cy  about  51  Feet,  or    -    -    -    -  •    ->^ 

Deg.  Aiin.    Seir^ 

Therefore  the  Angle  of  Refradion  4  c  «,  was  — —  06  oz      25 

The  Angle  of  Emerfion^  c 4,  (by  the  Conflrudion?  ^  ^^ 

of  the  Cylinderj  was    -------    -i  ^ 

Therefore  tne  Angle  of  Incidence ^ cr «  =zpca  +?  ^^ 

4^  tf>  was     -----------5  '       " 

And  therefore  mk/erfiBj/y  (according  to  the  known  I^aws  of  Refradion^  ' 

The  Sines  of  the  Angles  of  Incidence  being     -    7-    -     100000  * 
The  Sines  of  the  Angles  of  Emerfion  are     -    -    -    -     1000  3  (J 
And  the  refiradiTC  Power  of  the  detrfe  Air    -    -    -    -    '        5<J  • 

By  the  refrdlive  Power  of  a  pellucid  Body,  I  mean  that  Property  in  it  • 

wheteb^  the  oblique  Rays  of  Li^t  are  diverted""  from  their  dired  Courfe> 

and  which  is  meafured  by  the  proportional  Di£Gbrences  (always  obierved/ 

between  die  Sines  of  the  Ancles  dt  Incidence  and  Emerfion* 

^  This  . 


(    2?0   ) 


This  Property  is  not  idways  proportional  to  the  Dcnfity  (at  leaft  not  to 
the  Gravity)  of  the  refrading  Meoium  :  For  the  refradive  Power  of  Glafe 
to  that  of  Water  is  as  55  to  54,  whereas  its  Gravity  is  as  87  to  54 ; 
that  is>  the  Squares  of  their  refia&ive  Powers  are  (very  near)  as  their  re- 
fpedive  Gravities.  And  there  are  fome  Fluids,  which,  tho*  lighter  than 
Water,  yet  have  a  greater  I^wer  of  Refradion :  Thus  the  reftaOTve  Power 
of  Spirit  of  Wine  (according  to  Dn  Hool(s  Experiment,  Microgr^  Oif.  Iviii; 
p.  zio.)  is  to  that  of  Water,  as  ^6  to  25 ;  and  its  Gravity  recifracoHj  as 
33  to  5tf,.or  16  \.  But  the  refradive  Powers  of  Air  and  Water  feem  to 
obferve  the  frnple  Proportion  of  their  Gravities  direiUjy  as  I  have  compared 
them  in  the  following  Table.  The  Numbers  there  exprefling  the  Refrac- 
tion of  Water  are  taien  from  the  Mean  of  Nine  *  Experiments,  made  at 
fo  many  feveral  Angles  of  Incidence,  yon.  25.  1^47.  by  Mr.  Gafcoi^^ 
(the  ingenious  firft  Inventor  of  the  Micrometer,  and  the  Ways  of  mea- 
furing  Angles  by  Telefcopes)  and  thofc  of  Air  are  produced  by  the  pre- 
ceding Experimentf 

Witter.  \    .Air. 


The  (aflum'd)  Sines  of  the  Angles  of  Incidence  ? 

on  the  Void  from     --------> 

The  Sines  of  the  corveijx>ndent  Angles  of  Emer-  ? 

Gon  out  of    ---------    -J     ^^ 

The  refradive  Power,  of    ------      -   ■  ■    34400 

The  fpecifick  Gravity   (if  as  poo  to  i  at  the  ) 

Time  of  the  Experiment)  of    -    -    -    -   -j     344^^ 


I 00000 
100035 

38 


Or  (if  as  850  to  i)  of  —  -  -    -^    -    •    >■  544^0  1  40 

From  hence  it  feems  veiy  probably  that  their  refpedive  Denfities  and 
refra&ive  Powers .  are  in  a  )uft  Jm^U  Proportion.  And  if  this  fliould  be 
confirmed  by  fiicceeding  Experiments;,  nrade  at  difierent  Angles  of  Inci- 
dence, and  with  Cytinders  coodmang  exhaufted  through  (everal  Changes 
of  the  'Air,  it  would  be  more  than  probable  that  the  refradive  Powers 
of  the  Atmofphere  are  every  where,  and  at  aU  Heights  above  the  Earth, 
/proportional  to  its  Denfities  and  Expansions :  And  then  it  would  be  no 
^idifHcult  Matter  to  ttace-  the  Light  throtrgh-it,  fb*  ar  to  terminate  the 
Shadow  of  the  Earth,  and  (together  with  proper  Expedients  for  meafii- 
ring  the  Quantitv  of  Light  illuminating  an  opake  Body)  to  examine  at 
what  Diffances  the  Moon  mufl  be  from  the  Earth  to  fuffer  Eclipfes  of  the 
obferved  Duradoa.    - 


— ■*«*—— i4k 


*  \I  m»  inMted  fir  thefe  Expenmtnti  to  th$  JLevinni  and  viry  Accurate  Jfironm^  Mr.  Flam- 
Aeecl ;  «&•  ^t^  th^m^  ugitber  'tokb  jmmt  mbit  OiJmmtiims  mrndfi^tral  fs^frnges  relating  to  tbim^ 
from  Mt,  Gafcoisne*i  Ltttw  to  Mr,  Crabtree  :  they  wore  hs^  ^ftrmi^  in  tk*  Imo  of  ««r 
CfVfZ  Wmr^  hy  tho  Uto  Sir  Jonas  Moor,  ^nd  Mr,  Chr.  Townlcy  1  and  thoy  nro  now  in  tko  Hands 

^  J^n  Ricb^  Toipwley  (^  ^Townle^  i»  Lancalhirci  fy  whom  woy  wm  tmtantdfom  Timo  a^ 
.  to  Mr.  FlamflccA 


IX.  Give 
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IX*  Give  me  leave  to  fuggeft  a  Specuhtion,  which  hath  been  m  my  n  find  tk  ?«- 
Thoughts  thefe  Forty  Years  or  more ;   but  I  tave  not  had  the  Opportu-  JJ^s'^^f /t,^*" 
nity  of  reducing  it  to  Pradice :  It  is  concerning  the  Parallax  of  the  fixed  0^  Waflis,  «• 
Stars,  as  to  the  Earth's  annual  Orb.  m'i^'^^" 

GaUko  complains  of  it  a  great  While  fince  (in  his  Sjflema  Cojmcum)  as  Jufyf  Anfu^j.. 
a  thing  not  attempted  to  be  obferved  with  fuch  Diligence  as  he  could  wiih>  ^'  *^'  ^'  "^ 
and  I  doubt  we  have  the  fame  Caule  of  complaining  mil.    I  know  that  Dr. 
Uook^  and  Mr.  Flamfieid  have  attempted  fomewhat  that  Way,  but  have  de- 
fifted  before  they  came  to  any  thing  of  Certainty.    What  hath  been  done 
to  that  purpofe  Abroad  I  know  not. 

Galiko  hath  fu^efted  divers  Things  confiderable  in  order  to  it;  as, 
die  Times  of  Oblervation,  the  Stars  to  be  obferved,  and  the  Manner  of 
obferving  them,  which  yet  I  doubt  is  not  prafticable.  That  which  oc- 
curred to  my  Thoughts  upon  thefe  Confiderations,  was  to  this  purpofe : 
That  ibme  circumpolar  Stars  (nearer  to  the  Pole  of  the  Equator  than  is 
our  Zatkhy  and  not  far  from  the  Pole  of  the  Zodiack)  ftiould  be  made 
choice  of  for  this  purpofe.  And  in  cafe  the  meridioml  Altitude  be  di- 
feemably  different  at  different  Times,  fb  will  alfb  be  their  utmoft  Eafl  and 
Wefl  Azimuth,  which  may  b^  better  obferved  than  their  Rifing  or  Set- 
ting :  And  this  wiU  not  be  obnoxious  to  the  Refraftion,  as  is  the  meridional 
Altitude  Cfor  though  the  Refraftion  do  affeft  the  Altitude,  yet  not  the 
Azimuth  at  all^ ;  and  we  may  here  have  choice  of  Stars  for  the  purpofe  j 
which,  in  Obfervations  from  the  Bottom  of  a  Well,  we  cannot  nave ; 
being  there  confined  to  thofe  only  which  pals  very  near  our  Zenith,  tlio* 
very  fmall  Stars. 

I  woukl  then  take  for  granted,  as  a  thing  at  leaft  very  probable,  that 
the  fixed  Stars  are  not  afl  ^as  was  wont  to  be  fuppofea^  at  the  fime 
Diflance  fixMn  us,  but  the  Difhnce  of  fome  vaftly  greater  than  of  o- 
thers  ;  and  cohfequently,  though  as  to  the  rtiore  remote,  the  Parallax 
may  be  undifcemable^  it  may,  perhaps,  be  difcemable  in  thofe  that  are 
nearer  to  us. 

And  thofe  we  may  reafenably  guefs  ( though  we  are  not  fure  of  it ) 
CO  be  neaieft  to  us,  which  to  us  do  appear  biggeft  and  bri^hteft,  as 
««  thofe  of  the  Fnft  and  Secmd  Magnitude ;  and  there  are  at  leaft 
of  the  Second  Magnitude  pretty  many  not  far  from  the  Pole  of  the 
Ediptick,  ^as  that  in  particular  in  the  Shoulder  of  the  Zejfer  Bear : ) 
Ana  in  cafe  we  fail  in  one,  we  may  try  again  and  again  on  fome 
other ;  which  may  chance  to  be  nearer  to  us  than  what  we  try  firft* 
And  Stars  of  this  Bignefi  may  be  difcemed  by "  a  moderate  Telefcope 
even  in  the  Day-rime  i  e^cially  when  we  know  juft  where  to  bot  tor 
them. 

The  Manner  of  Obfervation,  I  conceive^  mav  be  thus.  Having  firft 
pitched  upon  the  Star  we  mean  to  obferve,  ana  having  then  conhdered 
(%hich  is  not  hard  to  do^  where  fuch  Star  is  to  be  fccn  m  its  greateft  Eafl 

or 
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or  Weft  Azimuth  ;  it  taxy  be  then  convenient  to  fix  (very  firm  and  fled^ 
dily  on  fome  Tower,  Steeple*  or  other  h^h  Edifice,  in  a  convenient  Situ- 
ation) a  eood  Tdefcopick  Objed-Glals,  m  Tuch  Pofition  as  may  be  pK> 
per  for  viewing  that  Star.  And  at  a  due  Diftance  fiom  it  near  the  Ground, 
build  on  purpofe  (if  already  there  be  not  any)  fome  litde  StDne^WaQ,  or 
like  Place,  on  which  to  fix  the  Eye-Glafi,  to  as  tq  anfwer  that  Objed* 
Glafs :  And  having  (o  adjufted  it,  as  through  both  to.  fee  that  Star  in  its 
defired  Station  (wnich  may  beft  be  done  while  the  Star  is  to  be  feen  by 
Night  in  fuch  Situation,  near  the  Time  of  one  of  the  Solftices)  let  it  be 
there  fixed  fo  firmly>  as  not  to  be  difturbed  (mi  the  Place  (b  fecured,  as 
that  none  come  to  diforder  it^  and  care  be  taken  Co  to  defend  both  the 
GlafTesy  as  not  to  endangered  by  Wind  and  Weather.  In  which  Contri- 
vance, I  am  beholden  to  Mr.  John  C^Uj  M.  A.  of  ILtrt'^HaU  in  Ox- 
farJLi  for  his  Advice  and  Affiftance,  with  whom  I  have  many  Years  fince 
communicated  the  whole  Matter. 

This  Glafs  being  once  fixed  ('and  a  Micrometer  fitted  to  it,  fo  as  to  have 
its  Threads  perpendicular  to  the  Horizon,  to  avoid  any  Inconvenience  which 
might  arife  from  Diverfity  of  Refradion,  if  any  bej  the  Star  may  then  be 
viewed  from  Time  to  Time  ^for  the  following  Year  or  longer^  to  fee  if 
any  Change  of  Azimuth  can  be  obferved. 

This  I  thought  fit  to  recommend  to  your  Confideration,  who  do  (b  wcH 
underftand  Telefcopes,  and  the  Managerv  of  them  :  But  when  I  fuggeft 
('as  a  convenient  Star  for  this  purpofe  J  the  Shtmlder  of  the  Leffsr  Bear  ("as 
being  the  neareft  to  the  Pole  of^  the  Zodiack  of  any  Star  that  is  of  the 
Firft  or  Second  Magnitude^  I  do  not  confine  you  to  that  Star ;  but 
C without  retrafting  thar^  fuggeft  another;  namely,  the  AdJMk  Starj  in 
the  Tail  of  the  Great  Beatj  which  ("though  fomewhat  further  from  the 
Pole  of  the  Zodiack  ^  is  a  brighter  Star  than  the  other,  and  may  be  nearer 
to  us. 

But  I  do  it  principally  upon  this  Confideration ;   namely,  That  there 
is  adhering  to   it  a  very  fmall  Star,   ( which  the  Arahs  call .  jikcr^  of 
which  they  have  a  proverbial  Saying,  when  they  would  defcribe  a  fharp- 
«  lighted  Man,  That  he  can  difcem  the  Ruler  on  the  Middle  Htrfe  q£  the 
Wofn :  And  of  one  who  pretends  to  fee  (mail  Things,  but  overlooks  much 
greater,  Fidit  Alarr  at  wm  Ltinam  Plenam:)   Which  HeueUus  in  his  Ob* 
lervations.  finds  to  be  difbnt  from  it  about  nine  Minutes,   and  five  or 
ten  Seconds  :    So  that  befides  the  Advantage  of  difcoverii^  the  Parallax 
of  the  greater  Star,  if  difcemable ;  the  Difference  of  the  Parallax  of  that 
and  of  the  lefler  Star  (l)eing  both  within  the  Reach  of  a  Micrometer^  may 
do  our  Work  as  well.     For  if  that  of  the  greater  Star  be  diicmiable^ 
but  that  of  the  lefler  be  either  not  difcemabk  or  k(s  difqemable,   dieir 
different  Diftances  fibm  each  other  at  different  Times  of  the  Year,  may 
perhaps  ("  without  farther  AjforMm)  be  difceraed  by  a  good  Tele(cope  of 
A  competent  Length,  fumilhed  with  a  Micrometer,  if  catefiilly  preterved 

fixxn 
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fit)m  being  dUbrdbtd.  in  the  Intenrals  of  the  OhCcrv^iom ;  and  difcover  ^ 
<xkcC3  both  that  tHere  is  a  Parallat^  and  that  the  Fixed  Scars  are  at  difFerent 
Diftances  from  us ;  wherein,  that  I  may  not  be  miitaken,  my  Meaning  is 
not  that  the  Inftrument  or  Micromecer  fhould  be  removed  for  the  obferving 
of  the  Leder  Star,  but  that  (when  the  Azimuth  of  the  greater  Star  is  ta- 
ken) by  a  Micrometer  (confifting  of  divers  fine  Threads  parallel  and  tranf- 
vcrfe^  may  (at  the  fame  ^me^  be  obferved  the  Difbnce  of  the  two  Stars, 
each  from  other,  in  that  Pofition  (both  being  at  once  within  the  reach  of 
the  Micrometer;^  which  Difbnce  (the  Inflniment  remaining  unmoved)  if 
it  be  found  (at  dificrent  Times  of  the  Year)  not  to  be  the  fame,  this  will 
prove  that  there  is  a  difitrent  Parallax  of  thefe  two  Stars. 

This  latter  Part  of  the  Obfcrvation  (of  their  different  Difbnces  at  dif^ 
ferait  Times)  I  fuggefl,  as  more  eafily  prafticable,  though  not  fb  nice  a$ 
the  former.  For  it  may  be  done,  I  think,  without  any  further  jipfaratm 
there  tkm  a  good  Teldcope  of  ordinary  Form,  fumimed  with  a  Micro- 
mecer, (this  being  carefully  kept  unvaried  during  the  Interval  of  thefe  Ob« 
lervations.)  And  if  this  Pan  only  of  the  Obfcrvation  (without  the  other) 
be  piufued;  it  matters  not  though  the  two  Obfervations  (near  the, two 
Solftices)  be,  one  at  the  Eaflem^  the  other  at  the  Weflem/  Azimuth 
(whereby  both  may  be  taken  in  the  Night-time)  for  the  Difhncc  muft 
(at  both  Azimuths)  be  the  fame.    If,  after  obferying  the  Azimuth  of  che  _ 

greater  Star,  it  be  necefllary  to  move  the  Micrometer  for  meafuring  its  Di-: 
ftuice  from  ^/Ikory  that  may  be  done  another  Night,  (and  it  is  not  necef- 
lary  to  be  done  at  one  Obfervaciori j  for  that  Diuance'  cannbt  be  difcema- 
bly  varied  in  a  Night  or  two.  -  .    '  •     '       ' 

X.  Since  the  Pjtlu^em  Sjfiem  of  the  WorM  has  been  revived  by  Coftr-  Comcermnf^  tbi 
mtuj  (and  now  hy  all  Mathematicians  accepted  for  die  true  one)    tnere  ^***^*  ^^  f? 
feemed  Ground  to  imagine,  that  the  Diameter  of  the  Earth's  annud  Courfe  S!Fr.Rol>cns: 
(which,  according  to  our  befl  Afbx)nomers,  is  at  kafl  4.00P0  times  bigger  N.1Q9*  t-  lou 
than  the  Semidiameter  of  the  Earth)  mi^ht  give  a  fenfib^  ParalJax  to  me 
Fixed  Stars,  and  thereby  determine  their  Difbnce.    But  there  are  lome 
Coofidenttions  which  make  us  fufped  that  even  this  Bafis  is  not  hige  enough 
for  chat  purpofe. 

M.  HtHgem  (who  is  very  exad  in  his  Afbonomical  Obfervations  (telb 
us.  He  could  never  difcover  any  vifible  Magnitude  in  the  Fixed  Starsj 
chough  he  ufed  Clafles  which  magnified  the  a(^)arent  Diameter  above  100 

r,  fince  in  all  Kkelihood  the  Fixed  Stars  are  Suns,  (perhaps  of  a  dif^ 
Ma^tude)  we  may  as  a  reafcHiabk  Medium  prdlime  they  are  gene^ 
bout  the  Bignefs  ot  our  Sun* 
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Let  us  then  (for  Exaa^  fiippofe  the  Dog^-^itr  to  be  fo.    The  Di« 

ftance  from  us  to  the  Sun  being  about  100  tunes  the  Sun's  I3iaaicter»  it 
is  evident*  that  the  Angle  under  which  the  DogStar  is  feen  in  Mr.  !£$* 
gen's  Telefcope^  nmft  be  near  the  fame  with  the  Ai^k  of  its  Patallax  to 
the  Sun's  Difbnce>  or  Semidiameter  of  the  Earth's  annual  Courfe ;  fo 
that  the  Parallax  to  the  whole  Diameter^  can  be  but  double  inch  a  Qun- 
ty>  as  even  to  Mr.  Hugats's  nice  Obfervation  is  altogether  infenfible. 

The  Diftance  therefore  of  the  Fixed  Stars  feems  hardlv  within  the  reach 
of  any  of  our  Methods  to  determine :  But  from  what  nas  been  laid  down> 
we  may  draw  fome  Concluiions  that  will  much  illuftrate  the  piodigious 
Vaftnels  of  it. 

1.  That  the  Diameter  of  the  Earth's  annusd  Orb  (which  contains  at 
leaft  160  Millions  of  Miles)  is  but  as  a  Point  in  Compariibn  of  it;  at 
lead  it  muft  be  above  6000  times  the  Diftance  of  the  Sun :  For.  if  a  Stae 
ihould  appear  through  the  aforefaid  Telefcope  half  a  Minute  broad>.  (which 
is  a  pretW  fenfible  Magnitude)  the  true  apparent  Diameter  would  not  ex« 
ceed  iS^'^y  which  is  \e&  than  the  tfoooth  Part  of  the  apparent  Diameter 
of  the  $un>  and  confequently  the  Sun's  Diftance  not  the*  6000th  Part  of 

.  the  Diftance  of  the  Star« 

2.  That  could  we  advance  tpwarcfe  the  Stan  99  Parts  of.  the  whole 
Diftsuice>  and  have  only  looth  Part  remaining*  the  Stars  would  9po&x 
Kttle  bigger  to  us  than  they  do  here :  For  they  would  ihew  no  otnep- 
wife  than  they  do  through  a  Telefcope*  which  magnifies  an  hundrdd-fi^* 

3.  That  at  kaft  9  Parts  in  io»  of  thft  &paicc  between  us  and  the  Fisted 
Stars  can  receive  no  greater  Li^ht  from  the  Sun»  or  any  of  the  Star^  than 
what  we  have  from  theScars  m  a  dear  Nights 

4*  That  Lighj;  takes  yp  ;rK>re  Time  travelling  from  the  Stars  to  us,  than 
we  in  making  a  Wifi^InJia  Voyage,  (which  is  ordinarily  performed  in  fix 
Weeks :)  Tliat  a  Sound  woukl  not  arrive  to  us  from  tnence  in  50000 
Ytars,  nor  a  Cannon-Bullet  in  a  much  longer  Time.  This  is  eaHly  couh 
puted>  by  allowing  (according  to  Mr.  Neuftim)  10  Minutes  for  the  Jour- 
ney of  Light  fixnn  ^he.Sun  hither*  and  that  a  Sound  moves  above  1300 
Foot  in  a  Second. 

tu  TU9€s  •/  ^^*  ^^^  Codices  tuos  Arabicos  in  Ahfao  M€rt<menfi  (numeras  auteni 
tb€  sbiefeft  Fixed  plus  qtmdraginta  Do&rinae  &  Obfervationis  Sideralis  refatis)  in  TalmUs  11^ 
friV  *T^«rf.  ^^'^"^^  ft^^  i*«yi  pr«clari  :Oi«g4!  N^r^dmi  Tttfti  ftftum  offehdi,  uc 
tnt  obier^:r$ ;  prxcipui  HonoHs  SteUas  Fixas>  fecundum  variorum  Aftronomorum  varia 
Bc'nani^ro'^^  Obfervata,  qua  Latae  (ut  Ipquuntur)  quave  ill«  Longx  in  Caelo  de- 
P.RcbeiT  prehendebantur>  brevis  Pagina  reprefentaret.  Hoc  ergo  Canonion>  partim 
HuQtmgToo.     gx  ^o  Peculio,  ut  vides,  partim  ^d  aliis,  adauxi.    Non  equidem  quaff  Rem 

Magnam  imhi  viderer  adeb  fecifle;   yerum  ut  noftn  Homines  fenfum 
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ar  QiuiiiABAti . a1w]i]dm   nniwt\U»»   AAMiioiiiue.  Oricti£i&. 

mum  nata  confiat*  Multa  iane  commotidant  Aftrcxiomiam  Orientalium; 
Fdidtas  quidem  &  Chritas  R^onum>  ubi  Ohfervatum;  Machinanmi 
Cranditas  &  Accurati(>»  Qiiantas  plerique  noftri  credere  nolunt  Coelo  ip(bs 
obvertkle;  ConcomplaDdum  uiTuper  Nuraenis  &  Scribentium^  decupb  m»- 
jor  quam  apud  Grscbs  Latinofque  celebratur ;  Adde  decupb  Plures  Mti- 
nificendores^  ac  Pocendores  Pirincipes*  qui  viris  boni  Ingenii .  fumtus  8c 
Anna  Codeftia  dederunt.  Quid  veio  Aftronomi  Arabum  m  OL  Pfobmdo, 
ma^no  Conftrudtore  Ards  Coekftis,  injuria  nulla  reprehenderint  1  quam  illi 
iblicite  Tempods  Minudas»  per  Aquarum  Guttulas^  Immanibus  Sciotheris^ 
imo  (mirabere)  FiU  PenJuU  Pllkrmiombm^  jampridem  diftinxcrint  fc  menfunh 
rint ;  quam  edam  pente  &  accurate  verfavermt  in  ma^o  molimine  Ingenii 
Humaniy  de  Ambitu  Intervalloque  binorum  Luminanum  &  tia&n  Orbis^ 
una  Epifbh  nnare  oon  debet* 
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Praecipuarum  Fixarum  Diftantiae  juxta 
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O^o  Fixarum  _Nobiliam  Decliaationes  ex  Curis  Aotii^ais, 
Confulto  etiam  Itluftri  Braheo, 
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inter  DigUaoos. 

Piogte- 
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Progrediantur  autem  Stellas  Fiocse  Gra- 
dum  unum  Annis  Solaribus. 

^  ^jj^  TimodMriJi  Aexsmdrino^  qui  ob(ervarac  Sjkmm  Codtfiem  ^hnis 
NSmj  454  &  ^66.  jAdmimuum  Sdchw^  6c  dt  D*  Pttofuky  72.  i. 

five  ^ :  &  5a^  quovis  Atmo. 

54  J^kmuJa  c/£gy»>  Qmo»mn ;/grtiw»www  Condit»ri • 70I* 

^  Tltffa^  f.  jtMwmfmy  alu£|tie  Pn)bats>  quam  vooarunt»  Aftfoaomke^ 
Audoribas :  nee  viXi^rNsfifodm  Tufih  OthoJktoSir^q,  OUgteco  Mo- 
goferum  DomiiKb  X/t^Mgioy  jAo^fbumbo^  jAemfdr€y  AUmtmJUt^  & 
plerifque  juniorum    —    —  *—    70.  &  ji'*^.  x6^^\^ 

5  •  Chnficocc€  inPtrficis^  &  Aftron.  Aoglids.  An.Chr.  1 ;  00.-  tf  8.&  5 1!\  i^'". 

<S-  Afronamis  ploilque  Arabum  fub  Mmfume  Pjind|>e 66  \ 

7.  jAdffrAnum  &fhhy  BiJhodmo  Charcwy  jHflmfi  R^l  j^Mmno  exlUccd,^ 
(qux  eft  adbtkasAdkfipQiamU)  jAdolgamSeg^uJoy  Levi  &  ZacmolMdaaH 
8c  Obfervatorum  JM^r^et^mm  nonnulli^      — —    6tf *  &:  53'%  JJ^'^* 

a.  Cb/fnwTd,  il^fiw,  aliifque  fide illhrum fere  71. »  jo'^  ixV'.  5*'". 
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14,  .N«hisi  ,&•  iEgyptiorum  l£m^amit  —71.  p.f  «««^  (^  50"'  pV"»  ^* ' 

XII.   Tubum  habeo  Ptodum  137,  Lendbus  Gdavexis>  &  MTcroinetore  a*  pm*^**^  af^ 
aaaiffimo  TmimlauMo  Jnftruaum,  qoocum  Noftibus  ferenioribos  Menfium  g-;^/!,  «  uji. 
OSobrit  &]  Nwmlrmt  naper  eWonuii).  Minutas  fieqacDter  I^eiadum  Stel-  ^eed.'  N.  ?»<. 
lularum  Imercapedines  dimenTus  faoh  idsfac  adeo  au^catcs  ut  nunquam  lo^''.  ^  ioJ«i  3^»- 
imo  pewao .  10".  inter  fe  diffidertnt  tepcdtzt  OWervationesj  k  f)ra^reffis 
edam  Defonfti  P.  G^offui,  &  nuperis  Genoofiifimi  7«K»ifcw  (quantoniin  t 
HwiunuoK' ) :  eadem  wtioiie  peradis  OfafovatuxoibiiS}  ..confinnaw ;  qwe  qui-  - 
Aba  niflaottc  limanffinuB.uc  fe  habeat.  . . 
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Addit  ^1^.  i^^iKx  m.£pifto]a  ad  Do6biflimum  KicMltmh  (cujus  mctnink 
.in  Appcndice  ad  .j4b»* No.  Tern.  i.  Tag.  747O  Occidemdem  iMcidmtmtrmi^ 
Jiijfe  MeridUvmm  i^  eadem  mmino  ^kudme  ac  Ijtcidafn  PiciaJftm.    QuSiTre- 

tus  Adverdone  &  ObfeiVatis  Diftantiis>  Loca  Stellis  allignavi  infra  faipta ; 

M^dM  prius  tMCuU^  eodem  omnino  Loco  &  Latitudine  donata,  qux  jituhm 
-Carolino  arrideat ;  casteris  etiam  abinde  difpofitis  >  ouas  tamen  omnesy  propri- 

am  fi  hac  in  re  fentendam  fequi  licuiflet^  tres  vel  faltem  duos  Scrupuk)^  Pri- 
^mbs  PromotioreS)  nee  non  &  Latiores  ab  Ecliptica  proponerem :  Ineuntc 
,.^n.  i6yi.  conftitut«. 


«  »  o «  » 
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SteOa. 


Long,  b 


Plcuukm. 
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^MrfH 
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Occidehndis  BoreaKor*-^ 

Suprema  in  QjiadrilarerD 

Infinm  Auflralts- oppdficJi 

Media  &  Lucida 

Qu«  in  Cu(J5ide  ad  Ortum 
Orientalium  fuperior  Telefcopica 
Telefcopia  alia 


rf«a^M 


XIIL   I.  inter 
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Xni.  T.  Inter  Qmm  M^m/tmic  Nrntem  noper  deprthendi  Nihmbfim  vifu  ^  Nth^^^^isri 
Pukherrimam,  fi  magnis  Tekfcopiis  infpiciamr,  ex  Stcllis  Conftrtiffimis  com-  a1%?i.  iiV. 
pofitam».  qux  Cotlum  mediat  cum  Ome  MkmL 

2.    CcAos  infn  Procyoneiri  pcrluftrans,  NAtihpm  ofiendi^  Lttam,   &  B/ Afr.  Flam*  • 
SveSulis  Confatiifimam.     Hanc  eandem  credo^  quam  €L  Caffimis  obfer-  ^{"J^-   ^ 
vavit. 


Caffini- 

2101. 


XIV.  iAHM.  t66/Li  I  discovered  the  firft  Star  in  the  Head  of  ^ies  to  be  a  rhfirfi  o/ Aries - 
douUeStar,  made  ottwo  confiderable  Stacst  fo  near  as  not  to  be  difoovered  J^^^^^^""/ 
two,  but  by  a  Glafi  e!£  6q^%  Foot  long*  Phil.CoU  N.4»  ^ 

XV.  I.  Defunt  in  Co^Io  duas  Stellx  Secundae  M^ninidinis  in  Puppi  cB«i^ei  «»»ii^ 
Now  ejufque  Tranftris,  f^^ra  iS  &  >j  prope  Gm^iki  Majoremj  i  me  &  aliis  I^s?Monta-  * 
occofione  praeiertim  GMmte.    .idN».  1664.  Obfervatae  &  recognitae.    .£ai\mi  nari.   N.  73. 
Diiparii30fiem  cui  Antio  d^beam,  non  novi>  hoc  induhium»  quod  ^  die  10^*^^^'"^'^*' 
,SfnL.  \66%.  *ne  Veftigium  quidem  illarum  adefle  amptius  obfervo ;  csteris 

drca  eas,  etian  QptQis  fc  Q^iintas  Magnitndinis,  imraotis.    Plura  de  alia— 
rum  SteOarum  Mutationibus>  plufquam  Ceatenis,  at  non  tanti  pondens,  an- 
notavi. 

2.  M.  O^  hath  difcovered  many  New  Stars ;  w:,.  One  of  the  Fourth  By  M.  Ca 
Magnitude^  and  two  of  the  Fifth,  in^Gj^/tt^  He  hadi  difcovered  two  others  ^*  '^^'  ^- 
towards  the  beginaing  6f  Eridanm^  where  we  were  fiire  they  were  not  yet 

dbout  the  end  cS  the  Year  1664.  confidisin^  that  this  Place  of  the  Heavens, 
where  pafl^  the  then  appearing  Comet,  was  diligently  beheld  by  many>  who 
perceived  divers  other  fmall  Stars,  without  obferving  thofe  two.    Tne  fame 
nath  alio  obferved,  towards  the  jirSlkk^  Pole^  four  of  the  Fifth  or  Sixth  ; 
Magnitude. 

He  hath  alfo  obferved.  That  the  Star  which  Bojfertts  pues*  near  that  which 
he  marketh  in  the  Figure  cJf  Vrfi  Miffory  appears  no  more ;  That  that  which 
is  marked  A>  in  the  Figure  of  jlndromeday  is  alio  difappear'd ;  That  in  lieu  . 
of  that  which  is  marked  y,  at  the  lOtee  of  the  fame  Figure,  there  are  two 
others  more  Northward-;  and  that,  that  which  is  ^,  is  vcfy  much  diminifli'd ; 
the  Star,  .which  Tycha  phceth  at  the  Extremity  of  jIndrameiUs  Chain,  and 
calls  it-of  tfae.Fourth  Magnitude,  is  now  fo  fmaU  tiiat  one  canfcarce  fee  it; 
and  that  which  is  in  his  Catalogtie  the  20th  of  the  Conftellation*  of  Pifcesy 
h  DOW  no  more  feen. 

3.  On.the  24th  of  Sept.  (&.M)  1666.  I  have  obferv'd  that  New  Star  in  fJ^'^^r'^ni^ 
Pc^e  Cygniy  (which  from  the  Year  i66i.  until  this  Time,  hath  been  almoft  ^^M?Hevel^us! 
altogether  hid)  not  only  with  my  naked  Eye,  like  a  Star  of  the  Sixth  or  Se-  N.  19.  ^  lA'h 
venth  Magnitude,  but  alfo  with  a  very^reat  Sextant.     It  is  ffiH  in  the  very  ^'^^'  ^*  ^** 
fame  Place  of  the  Heavens^  where  it  was  from  jinn.  1661.  to  almoft  i66z. 

Tor  its  Diftance from  Scheat.Pega^hath  been  by  me  found  j  5%  51'.  20''.  and 
froa^  A6ifcab,  4j*.  10'.  50'^.  which  Diftances  are  altogether  equal  to  thofe 
whi^h  I  obfervea -#*»«.  i6f  8/  theFirft  of  November.  For  die  Diftance  from 
Scheai.  at  that  Time  was  if.  ji',  2o'^  and  from -Aiirc^^,  43^  lo^  Z5'^  - 
•    *^  where.- 
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where  that  former  fiom  &hm  enftly  flnfwers  to  the  Rjeceftt ;  and  that  fiom 
Marcut,  'tis  true,  diffos  in  a  very  few  Seconds*  but  that  Difporit]^  is  of  no 
moment,  fince  it  only  proceeded  fiom  thence*  that  this  New  Star  is  not  yec 
(o  diftindly  to  be  feen  as  at  thitTime,  when,  it  was  of  the  Third  Magnitude. 
It  is  thererore  certain*  that  it  is  thefelf-fione  Star>  which  Kfpkr  did  firft  fee 
jinn.  idoi.  andxontinucd:till  jjm.  i66z*  He  that  will  obferve  this  StaF» 
muft  take  care  left  he  miftake  the  Three  more  Southern  ones  of  the  $i»h 
Magnitude ;  the  higheft  of  which  is  diftant  from  Scheat  feg^^  3<^-  ^5'  45 "• 
theMiddlemoft  from  the  fimc  57%  i ^.  xo".  and  the  Loweft  38%  4'.  3c/. 
N.  154  fM^      ^jjQ^  ^66z.  ,Nwmk.  28.  Stella  ilk  nova  in  ^F^tre  Cjgin  quae  aliquaoH 

diu  ab  wd&w.  1662.  plane  dilituit,  Corio  fereno  ^uaii  Revivifcere  videbatur» 
Ann.  \666.  Sepiemb.  21.  Nudis  Oculis  (etiam  Zjmm  fplendente)  appa- 
ruit.    Seft.  24.  Minor  erat  iUis  tribus  prvcedendbus  in  CoUo  &  vix  <(  Magn. 
videbatur. 
14.  ^5.  ^  1089.      Ann.  1^70.  j1$ig.  16.  SendmCrefcere  videtur  quanquam  necdum  Major 

eft  Stellis  tf  Magn.    Sept.  3.  Adhuc  Crefcere  vidd)acur;s    8.  Faubadhuc 
Crefcere  deprehendimus ;    &  'OM.  13^  Satis  dare  zppomcm* 
N..134. /.85^     'Ann.  i6yi.  jipriL  29.  Vix  major  adhuc  apparuit  quam  Anno  PkMeiJto^ 

fi  quidem  Stellis  6  Magn.  xquabatur. 
Ann.  i6ji.  Jtm.  16.  Major  fere  videhatur. 
Ann.  1672.  Mart.  2p.  Adhuc  Crefcere  videbatur. 
Ann.  i6yy  Jul.  .22.   Apparuit  inftar  6  Mag. 
14.4^4.  ^8<4•       Ann.  1(^77.  Nondum  ad  priorem  Magnitudmem  (Tertii  videlicet  Ho- 
noris)   atque  Claritatem  &   Splendorem    (qua   Magnitudine  iAtpt^   ^'^i7'f 
16 ^8y  &   16^9.  apparuit)  pervenit:  £quidem  non  nifi  infhr  6  Magn. 
adhuc  fulget. 
Tb.'Coi  N.<.        Ann.  i<J8i.  u40£.  18.  7\&t«  in  GoUo  Cjim,  Nudis  Oculis  ob^qus  te- 
^'  ^^^  nuitatem  parvitatemque  baud  quidem  confpeda,  fed  Telefcopio  t&men  do*. 

prchenfa  eft. 
TbiXtw^dr^       4*    !•  Don  jlmhelme^  a  Carthufim  at  J>ymt  on  the  xoth  dijmiey  Amu 
c*  ^- P"*        ^<^7o«  difcover'd  a  Star  of  the  Third  Magnitude  beneath  the  Head  of  Cjgmh 
l^l".*V.  i092.   fituated  in  the  Seftion  of  the  two  ffa^ht  Lines,  one  of  which  goeth  trom 
N-  i\'i'  ii>8.   Ljra  to  the  neareft  of  the  QuadrangU  in  the  D^ith  and  the  omx  from  the 

Eagle  to  ihe  Star,  which  is  on  the  Top  of  the  Vfper  Wif^  of  Ofpmh  He 
fent  the  News  of  this  Difcovery  to  M.  V  j4hhe  Marioftey  oneotthe  Rifjd 
Academy  who  communicated  it  to  the  reft.    They  all  agree,  'tis  a  New 

Star,  though  M.  B oppofed  it  at  firft*  affirming  it  to  be  in  Bofe^ 

YHi%  Tables  5  but  they  prove  tnat  Star  in  Bajetm  to  be  another  i  ^ving  for 
Diflinguifhment  thefe  Meafures. 


The  Bright  Star  ad  SsB^rum  OfffUy  its  Apxie^  Re^a  289  22  00 

Declinatio  Bevtalis  • .  27  ip  20 

But  this  Ntw  Star's  Afie9^9  fySa,  is —  2^5  33  00 

Decknmio  BorcaUe     z6  53  20 


Longi 
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LMgk$$Jo  ^155 

Latundo        47  z8  10 

Its  IXfhmCi  bxn  that  nd  R^flmm  Cjgm  towards  Jaculsim       3  47  30 

From  the  Tail  of  Cygrms             >             20  54  jo 

And  from  the  Imcpm  Lyra*          18  jp  40 

It  came  to  the  Meridian  after  the  Stzr  in  Jla/ho  Cjni i<$ .  44 

And  before  the  Dtcida  AjmU ■■■ — —  o  zj 

In  the  Beginning  of  Jubf^  this  Star  was  obferved  to  decreafe :  J$dj  1 1. 
it  fcarce  appear'd  of  the  Fourth  Magnitude. 

.Atg.  10.  it  was  of  the  Fifths  auod  continued  to  decreafe  till  it  wholly 

Amo  i6yu  Adarch  17.  D.  Anthclme  ipied  it  again  of  the  Fourth  Mag* 
nitude. 

jifril/^.  M.  Offim  found  it  greater  than  the  two  Stars  of  the  Third  Mag* 
nitude  thiat  are  below  in  the  Confldlation  of  Ljra^  and  a  little  imaller  thm 
that  in  the  Book  of  Ofg*msj  but  tsofxt  radiant. 

j4frU  p.  he  found  it  a  little  diminiAi'd,  and  almofl  equal  to  the  greatell 
of  the  two  Stars  that  are  bebw  in  Ljra, 

The  I  zth,  it  was  equal  to  the  leafl  of  thefe  two  Stars. 

The  1 5tfa,  he  perceived  that  it  increafed,  and  found  it  equal  the  fecond 
time  to  the  greateu  of  thefe  two  Stan. 

From  tjie  i6th  unto  the  27tb9  it  appeared  of  different  Magnitudes^  being 
fometimes  equal  to  the  biggefl  of  thoe  two  Star^  fometimes  equal  to  the 
leafl,  and  now  and  then  between  both. 

But  the  t7th  and  28th,  it  was  become  as  big  as  the  Star  in  the  SivofCs 
Beak, 

The  joth,  it  appeared  a  little  clearer ;  and  the  firfl  Six  Days  in  A^tjf  it 
was  greater. 

Tne  15th  of  Atajfy  it  was  feen  fmaller  than  the  fame  Star. 

The  1 6th,  it  was  in  Bignefs  between  the  two  Stars  that  arc  below  in  Ljra  : 
And  ever  fince  fhe  hath  ftiU  diminiihed. 

Thus  this  Star  hath  been  twice  in  her  greatefl  Splendour )  firfl  on  the 
4th  of  «/jprc4  and  the  fecond  time  in  the  Beginning  of  Aikjf. 

Hifce  te  invifere  volui,  quo  vos  de  Obfervatione  quadam  notatu  digna  Bf  M.Hcvclius. 
certiores  facerem,  mentcmque  fimul  mcam  ea  de  re  vobis  exponerem  :  De  N.^s-^ioa?- 
2>Jiva ;  vit.  ilh  Fixa  5  Mag.  fere.  Circa  &  Infra  G^ut  Cjgniy  inter  informes 
confpicua,  cujus  Longitudo  i*.  52^.  i6f^.  ffSf.  &  I^atitudo  47*.  25'.  22''''. 
Bor.  mode  exiftit ;  ut  Obfervationes,  Die  2  j  7*/flf,  Anno  1670.*  i  me  ha- 
bits, luculenter  oflendunt.  Nbvam  autem  Stellam  hanc  ipfam  omnino  effe, 
&  in  Ccelo  ad  yimt.  1660.  penitus  inconfpicuam  fuifTe,  non  efl  quod  quif^ 
quam  dubitet.  Accidit  enim  ut  Anm  i6^^j  1660 j  &  1661.  plerafque  Stellas 
ilia  omnes,  in  Aflerifmo  Cjigm  aj^arehtes  fumma  diligentia,  debitis  Orga- 
nis  Dimenfus  fuerim^  atque  ita  omnes  illas,  etiam  circa  Collum,  &  Caput 
Vol.  L  K  k  De- 
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Dq)rehennbnes  notaverim,  earumque  Diftantias  i  diverfis  Fixis  cepeiim; 
nuUam  autem  Stellam  ;  Mag.  eo  loco  ubi Jam  dida  Nova  notatur,  turn  cl&- 
prehendi ;  quam  tamen  optime,  fi  adfuiHet,  conrpexifTem.  Sic  ut  primo 
nincCertus  fim,  Ann.  1660^  &  166 1.  banc  Stellam  notxlum  extitifle  viC- 
bilem.  Deinde  dare  etiam  patet  ex  Bajferi  VrsMmetria^  banc  modo  di(ftam 
Novam  Stellam  neque  Ann.  itfoj.  Apparuifle,  &.per  confequens  neque  7)- 
choniy  multo  minus  Hiffarcho.  Si  quidem  &  Bofirus  Fixam  tants  Magnitu- 
dinis  deprehendiflet,  cum  baud  procul  ab  ilia  aliam  6  Mag*  d^inifem :  prout 
in  Afterifino  ejus  Cjgni  videre  eft.  At,  inquies,  forte  ea  ipia  eft,  quam  tu 
Novam  dicis>  quippe  cum  Bajerns  Con^iiis  Organis  Stellas  illas  baud  ObTer- 
vaverit,  fieri  facile  potuit,  ut  ^  vero  ejus  loto  ad  Gradumi.  vd  paulo  phis, 
aberravit.  Sed^  crrae,  id  ^um  non  eft,  quandoquidem  Stella  ilia  Parvula 
adbuc  eodem  loco,  ubi  Bajerm  fere  eam  depofuit,  commoratur,  nee  Major  eft 
Stella  6  Mag.  ut  eodem  tempore  ei  vioebatun  Diftat  enim,  ut  ipfemet 
miper  deprehendi,  ab  Ore  Pegap  52'.  59^  oo^^  Dextro  Genu  Peg^  59% 
2}'.  45".  bine  provenit  ejus  Long.  oo%  06^ •  i8  ^  ^.  &  Lat.  ^C  1 1\  14"'. 
Bor.  ad  Annum  fcilicet  Currentem  1670.  Complet.  JmUo.  At  Nova  Elon- 
gatur  ab  Ore  Pegap  ii\  j  i'.  35''.  &  i  Dextro  GenuPr^^^  }8*.  18'.  50'^ 
ex  quibus  Diftantiis  Long.  i'.  52'.  z6^^.  ^.  &  Lat.  47^  25^  22".  Bor. 
Elicitur.  Adeo  ut  hsc  Nova  plane  fit  diveria  ab  ilia  6  Mag.  i  B^^ftro  notata ; 
(quanquam  hx  dus  nondum  ad  duos  gradus  ab  invicem  removentur.) 
Atque  ex  Didis  manifeftum  fit,  banc  Novam  dec  Ann.  i5o;.  nee  Ann. 
1^70.  inter  caeteras  emicuiflc  Stellas. 

Cum  primitus  i  me  obfervabatur,  quoad  Magnitudinem  &  Splendorem, 
Stella  in  Pediore  jiquila  asquabatur,  nifi  quod  aliquanto  Obcufioris  fuerit  Lu- 
minis ;  quo  ad  Situm,  refpedu  reliquarum  Stellarum,  in  Linea  Reda  cum 
ilia  in  Ancona  Alas  Superioris  Ofgniy  &  ilia  in  Humero  Acpiik^  nee  non  <um 
]L$tci  da  Lyra^  &  ilia  in  Rhomoo  Delphuuy  Mediarum  Borealiori  confiftdx^. 
Triangulum  verp  iEquihterum  cum  ilia  in  C^e  ^  Xojho  Qgm  conftituebat. 

N.  66.  p.  10x8.     Mirum  vero  in  modum  M.  Sept.  decrevit,  adeo  ut  14  05.  nulla  ratione  am- 
'  ^^  ^'  ^^^'  plius  Seftante  obfervari  i  me  potuerit ;  Kcet  omnem  adhibuerim  diligentiam. 

N.  7^  p.  2197.  Ann.  i6yi.  uipr.  29.  Denuo  Obfervavi.  Excedit  illam  in  Rofiro  Cmuy  nee 
'34.  i*  85^.  '^^^  ^^^  qy^  g^  jj^  Ancone  Inferioris  Ate  Qff^  fereque  illi  qux  eft  in  Pe« 
&ov%  (^gni  a^quatur,  nifi  quod  Lumine  paub  Obtufiori  &  Rubicundiori  modo 
Luceat.  Qua  vero  Die  primum  ruruifr  illuxerit,  affirmare  adeo  certo  non 
poffum.  Certus  interim  mm,  ad  Menf.  Dec.  yon.  imo  Feb.  baud  Confpicuam 
luifTe.  Etenim  poft  14  OS.  quo  videri  defut,  memini  me  eam  faspius  quae- 
fivifle  eo  in  Lgco,  fed  nufquam  Apparuifle.  Id  circo  quantum  coiligere  da- 
tur,  vix  ante  initium  Adar.  quin  (ine  dubio  adbuc  tardius^  iterum  Prodiit. 
yifr*  ;  o.  eam  a  Reliqui^  quibufdam  Fixis  fum  dimenfus.  Diftat  k  Cauda 
Cigm  20%  5  J''-  20'^.  ab.  Ancone  Alx  Superioris  C^gffh  17°.  47'^  50";  a 
Capite  vero  Serpentarii  54".  19^  40'^  j  fie  ut  eodem  plane  Loco  adbuc  per- 
fiftat,  ubi  antea  fuerat. 

N.  144-  ^8^^.      Aiaii  17.    Aliquanto  Minor  videbatur  Ro/ho  Cjgmy  &  ilia  in  Humero 

Ac^fuU^  turn  etiam  Lumine  Obtufior  ;^  Major  tamen  ilk  in  Cu^ide  Sofftta^ 
&  asqualis  fere  illi  Seq;  in  Jugo  Ljra* 

Maii  2  5« 
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Aitiii^.  Minor  vldebatur^uam  Die  zpv^.  qua  primumvila/uit;  ficuc 
deoefcere  viderecur.  Minor  jam  exat  Roftro  Cjignh  nee  non  ilk  in  Ancoiie 
AIs  Auftr.  edam  Minor  illis  in  Jugo  Ljroy  &  Humero  ,j4^m$U  ;  vix  Al^jor 
apparuit  Minori  duarum  in  Pede  Cj/ffti^  &  ilia  in  Pedore  AquiU. 

Jmn.  i6.  Minor  apparuit  ilia  in  CoIIo  Cjffu ;  ficut  notahiliter  deae* 
verir. 

yul.  3.  Minor  fere  ilia  in  CoUo  Cjf^m  ;  &  18)  vix  SceUis  5  Mag*  acquir 
parari  videbatur. 

.Atg.  2.  Vix  6  Ma^.  apparuit  imo  Minor  quam  reliquas  omnes  circa  Ca^ 
put  &  Collum  CjfgHi  exiftentes;  per  intervalla  tantummodo  micabat. 

Sept.  II,  Haud  amplius  conipeda. 

Afm.  i6yi.  Mar.  6.  I  obferv'd  it  again ;   but  it  can  hardly  be  feen  wyb  N.  81.  ^4oI8. 
the  naked  Eye. 

A4ar.  29.   Vix  6  Magn.  apparuit ;    4  quo  tempore  neudquani  amj^us  n.  154,  p.  8S7» 
(viz..  ad  Ann.  1677.)  in  Confpedum  venit>  utut  faepius  illam  diligei^ter  ^^4* 
Quaefiverim. 

5.  u^.  1 66 J.   in  yon.  The  Neh$dofa  in  jindromcdct%Gvc^t  (which  may  p«  Nebulofa 
well  enough  be  lecn  bv  the  bare  Eye)  appeared  much  pbfcurer  than  the  Year  Andlwneda 
before.    In  the  Montns  of  FcbruaarjjxA  March  I  did  not  fee  it,  m.  Bullialdus. 

6.  I.  Ann.  i66y.  Jan.  20.    The  Niw  Star  in  the  Niik^of  the  fnaUy  n/^ew'^^tir 
did  approach  to  the  Bignefs  of  a  Star  of  the  Sixth  Magnitude^  and  grew  in  CoUo  Ccci, 
bigger  afterwards.  ,  duf^lS" 

Fet.  12.    I  faw  it  at  laft  of  the  Fourth  Magnitude. 

Feb.  24.  It  was  equal  to  the  Stars  of  the  Third  Magoitudey  fhining 
very  bright. 

Feb.  16  and  27.  It  appeared  yet  to  encreafe. 

2.  Ann.  166 J.  In  the  Beginning  of  yi^^'^^My^  this  Star  did  not  appear.         iyKHcveliiWi 

Jan.  25.   I  found  a  little  Star  of  the  Sixth  or  Seventh  Magnitude  about  N.k.  ^4^a 
the  fame  Place  where  the  (aid  Nnv  Star  ufes  to  appear^     But  it  then  fecmed    '^^'**  ^''^^* 
to  me  not  the  genuine  New  Staty  but  another ;  to  wit,  preceding  the  Ncw^ 
whofe  Longitude  in  Arm.  1660.  was  defined  by  me>  Y,  25*.  45^  5''''.  and 
the  Latitude  i4'.  41  ^  li^^»* 

Feb.  z.  It  appeared  very  bright,  and  tliat,  when  the  Moon  fhonCi  of  the 
Bignefs  of  that  in  the  Mouth  of  the  WhaU^  or  Nodo  Lini;  from  which  time 
I  always  obferv'd  it  to  grow  bigger. 

Mar.  13.  I  did  flill  &d  it  extreamly  bright,  but  could  not  by  my  naked 
Eye,  becaufe  of  the  vivid  Crepufcle,  aaci  the  low  Sight  of  the  Star,  accu- 
rately determine  its  Magnitude. 

Am.  166S.  OSlob.  16.  Nova  in  Collo  Ceti  primum  vifaj  fed  inflar  mi-  ^        ^ 
nutifiimae  Stellular. 

Nov.  7.  Nova  in  Collo  Ceti  Medium  fere  in  ore  aequabat. 

Ann.  1669.  Jan.  28.  Minor  erat  ilia  in  Ore. 

Sept.  16.   Inuar  6  Magn.  apparuit. 

05.  16.   Ilia  in  Ore  Major  erat,  &  Clarion         ,  .    ^ 

OSl.  27.   Lucidam  Mandib.  ajquabat. 

Nov*  19,   Major  ilia  in  Ore  &  Minor.  AioHdib. 

K  k  2  Arm.  i6yo. 
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Anno  1670.  A^.  27.  Maximo  gaudebat  Lumini^  aequks  fixe  SieBis 
%  Mag.  MoM.  Cni. 
Sept.  ;•  Admodum  Fulgida  exticic;  &  8  Squalis  Aidfubt.  CttL 
N.  44.  ^  1018.      Ad  medium  ufque  Menus  OS.  MsmM.  Ccti  asqualis  fere  exiftit  Magnim- 

dine>  &  Claritate  earn  propemodum  fuperavit ;  aaeo  uc  hoc  Anno  fecundx 
fuerit  Magn.  ac  Major  quam  prscedenabus  Annis,  excepco  Anno  1660.  quo 
Major  etiam  ManMnU  Oti  ^  me  fuit  deprehenfiu  Aliis  temporibus  non  me- 
mini  earn  tertis  Magnitudinis  Stellas  fuperaire»  Certum  igitur  eft>  ip&n  non 
eandem  Temper  prs  fe  ferrs  Magnitudinem  nee  daritatem^  utuc  in  maxima 
fuo  exiftat  Incremento. 
N.J 34.  ^8^^.      Dec.  5.  Adeo  decreverat^  ut  vix  SteDs  6  Magn.  xquaretur. 

Anno  167 1.  jiMg.  14.  ^quabatur  Stellas  ad  C/mms  imo  fere  Major  paulo 
videbatur« 

'    Seft.  12.  iEquabatur  illi  in  Ore  4  Magn. 
OS.  ;o.  Vix  6  Magn.  apparuit. 
Nirv.  ;•  Non  amplius  appsttuit. 

Anno  16 J 1.  uiug.  9.  Clariflimis  fulgebat  Radiis>  Major  erat  ilia  in  Ore, 
&  Minor  ManMtdA. 

Seft.  17.  Minor  ilia  ad  Genamy  vix  4  imo  5  Magn.  &  15.  vix  <?  Magn. 
lWi.^.8S4.  A  Maife  circiter  OSob.  ad  Decemb.  2j.  Anno  i6'j6.  ne  femel  quidem 

Prodiiffe,  utut  femper  omni  ftudio  Vigiles  Oculos  ad  earn,  quoties  Obfcrva- 
tionibus  operam  ferenis  nodibus  dedi^  direxerim. 
ihii.  f^iffi.  Anno  16 J 6.  Dec.  10.  Benememini  me Novm»  banc  in  Colk  Ccti  baud  vi- 

difie*  licet  ea  in  Cceli  parte  phirimas  Stellulas  obfervaverim. 

Dec.  2;.  Ncvam  banc  in  CoUo  Ceti  Ccelo  admodum  fereno  clariflime  vidi- 
mus ;  &  quidem  tanta  Claritate  &  Magnitudine  fu%entem»  ut  Adandibtdam 
Ceti  non  fblum  squaret>  fed  Magnitudme  &  Claritate  vinceret. 
Dec.  3 1.  Fere  Major  MofuUb.  h.  e,  2  Magn. 

Anno  1^77.  Jan.  1.  Clariffime  iiirfus  Afiulgebat,  Major  fere  Mamiib.  Ceth 

Major  quoque  quam  extrema  AU  &  Marcah.  fegufi^  Colore  &  Lumine  ftrc 

squalls  Mandih.  Memini  tamen  me  olim  obfervalle)  quando  Secundx  exifte- 

bat  Magnitud.  eam  paulo  Albicantiorem  &  Splendiorem. 

f ^11;  Col.  -^^^  16% I.  Aug.  18.  Nova  Stella  in  Collo  O/i,  hac  node  Luna  etfi 

N.  5.  !>.  1^1.      Plena  &  Splendente,  major  erat  ca  in  Ore  Ceth  fed  nondum  aequabat  Luci- 

dam  MandihuU. 
By  M, Caflini.       5.  Anno  i6y6.  Mar.  In{peda  mihi  eft  Stella  Ntrua  in  Ore  Cetiy  quae  An- 
Hiz^  p'  ^6^»  nos  aliquot  latuit,   Solaribus  Radiis  tempore  Maximae  Fultionis  immeria; 

nunc  vcro  Stellas  5  Mag.  facile  fuperat. 
3y  Mr,  rlam-       4.  Novam  in  TeUore  Ceti  faepius  ante  Ofto  Menfes  vidij  nee  Minorem 
fteed.  -.,  quarii  irinuitt  CI  Cx,jjmus. 

^Ajid'^tJrin  7.  March  10.  1668.  Not  far  from  the  Star  in  EridoHUSy  which  is  called 
Eridanvs  y  h  the  14th  by  BojttMy  there  appeared  a  Star  equal  to  the  brighteft  of  the  Fourth 
H  35-  ^"<^'^5•     Magnitude,  almoft  in  the  fame  Place,  where  was  obferved  the  Comet  of  .^6nr. 

1664.  Dec.  3 1,  which  Star  was  not  then  feen,  nor  at  other  times  elfewhere> 
nor  is  defcribed  in  any  Catalogue,  on  any  Globe  or  Map,  that  I  can  learn ; 
which  therefore  I  deem  to  b^  a  NeTV  one,  that  is,  of  New  Appeanmce.    , 

&  The 
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8.  The  Cmfity  jinm  x6yi.  had  (on  the  ift  of  j^rily  N.  S.)  pafs'd  45'.  A  NivfStsr  ,* 
))eyoiKl  the  moft  Northern  Star  of  the  Hesd  of  Tattrusj  and  was  diftant  i*.  J*  cfS^  ^ 
43 ^  from  the  Star  that  was  neareft  to  that  towards  the  South.    M.  Otj^i  n.' 81?  a  404^. 
having  confider'd  thefe  two  StarSy  oUerv'd  that  the  Second  is  not  lefs  bright 
than  die  Firft^  and  yet  that  Bajferm  hath  not  marked  it ;  and  that  at  firft  Sight 
it  feeros  that  Tycho  hath  left  it  out  in  his  Catalogue :  For  he  puts  four  Stars 
in  the  Place  he  calk  m  Qtuidrilmero  Cervkuy  and  he  ipeaks  not  of  this  which 
is  the  fifth,  and  moketh,  with  the  other  fbur>  an  im^ular  Pentagone.    This 
Omiffion  oiBffermy  and  the  Denomination  which  Tjcho  ufeth  to  denote  thefe 
Stars>  which  fuits  not  with  the  Number  nor  the  Configuration  that  now  ap- 
pears,  do  adminifler  Caufe  to  doubt,  whether  the  Scar  in  Qjieflion  be  not 
one  of  thofe  that  appear  fix)m  Time  to  Time. 

XVI,   I.  Supponit  CL  Oiffims,  ad  Planetam  in  EUipfi  moventem  extendi  r»  find  tu  A- 
ab  utroque  Foco  duas  Re&as>  quarum  altera  fit  Medub  altera  autem  VmT^^^  jf^ 
Motus  Linea.     Conffandio  porro  talis  efl :  ^y  j^  Caffint!  * 


L  eft  Centrum  Concentnci  ABCDE. 

BLD  eft  Diameter. 

frA,  B  C,  B  P,  funt  IntervflUa  Ap- 

parentia. 
DE,  DF,  Dd,  funt  Intervalla Mo- 

diorum  Motuum. 
BE,  BF,  BQ;  item  DA,  DC, 

D  P,  funt  Lines  Keds. 
BE  fecat  DA  in  H;  BF  fecat  DC 

in  G;  BQ^ fecat  DP  in  R. 
RHG  eft  Linea  Reda- 


C^ifpderei  by 

B  I  eft  Perpendicularis  ad  R  H  G.      ^',or^'''  ^^^ 
1  eft  Centrum  Ellipfeos.  N.  s?.  P- » »<^8- 

L I  eft  Excentricitatis.  ^'''  ^"'  '^^^• 

IO=LL  ^^'  "7. 

O  eft  Focus,  circa  quern  ordinatur 

Medius  motus;    L>   circa  quern 

Verus. 

IM=:IN=:LB. 

M,   eft  Apogeon  ;    N,   Perigeon ; 
B  L  M«  Anomalia  Vera. 


Demonfiratia.  r.  Illufh-ifHmus  ac  ReverendifF.  Sethm  Wardt$Sy  Epifcopus  &^ 
rishnria^Sy  in  Examine  Affax>nomi2  Philolaicx,  docuit  Methodum>  ex  data 
Anomalia  Media  Planetarum,  invefligandi  Verum ;  qus  eft  hujufmodi. 

C,  eft  Centrum  Ellipfeos  AEP  :   F,  focus  circa  quem  ordinatur  Medius     Ttg.  15$. 
Moms.    S,  focus  circa  quem  ordinatur  Verus  Motus.    A>  Apc^eon.    P, 
Perigeon.    E,  Erro  five  Planeta.    A  F  E,  Anomalia  Media.    A  S  E,  Ano- 
malia Vera.   F E T,  Linea  Reda;  E T=S E.    S T,  eft  Linea  Reda. 

In  Triangulo  S  F  T,  dantur>  i.  SF,  diflantia  fbcorum :  i.  FT=:FE 
-V  E  S  =  AP.  3*  AFT,  Angulus  Extemus,  five  Anomalia  Media^  xqualis 
Summs  Angulorum,  F  S  T  &  T.  Ergo  inveniri  poteft  F  S  E,  five  Anoma- 
lia Vera,  squalis  Difierentis  Anguk>rum»  F  S  T  &  T.    Nimirum. 

Vt  S€9mJ[wmvM  Ijitermn  F  T  ^  F  S,  4^  Scfm-differemMm  carwtdem ;  Ita 
Toftgem  Setmrfuimm^  uingfdmwn  F  S  T  c^  T»  ad  Tkngentem  Semi^differentU 
etrmndtm. 

Sed  Semi-fumma  laterum  F  T  &  F  S  invenituo  fubftituendo  pro  F  T  xqua- 
lem  A  P,  cujus  Semis  eft  A  C,  qui  additus  C  S,  femifli  ipfius  F  S,  facit  Se- 
mi-fummam  A  S>  Diftantiam  Planetas  Maximam. 

Turn 
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Turn  (1  ex  Semi-fumma  A  S9  auferatur  Lams  Minus  F  S^  reflant  Semi- 
difFetentia  Laterum  F  As  squdis  P  S,  diftantis  Vhnctx  minims :  ut  fi 
Regub  ex  Anomaiia  Media  data  inveniendi  veram. 

Vf  A  S,  D^OMtia  Pknetd  Maximd,  ad  PS,  I^mtumAIittimami  ItsTofH 
gtm  dimdut  jinomdut  Ahdut^  nd  Ttmgemem  Jmridid  jimmudia  Vitit. 

CcrolUr.  i.  Si  condnuetur  S  £  nlque  ad  V,  ita  £  V  fit  =  ipfi  FE>  & 
tota  S  V=Axi  A  P,  crit  Triangulif  F  S  V,  Angulus  V,  Semis  Proftaphas- 
refeos  F  £  S>  ideoque  squalis  Seno-diflFeoentis  Angulorum  Anomalis  Medix 
&Vcrae,  h.e.  ipforum  AF£,  &AS£;  &Extcmus  AFV=Semi-fumm« 
eorundem,  AF£  &  AS£»  Angulorum,  M^tzfeU.  S^ni-difitrentiaj  VFE, 
ex  Majori  A  F  £ ;  unde  oriuntur  dux  Analogic, 


I.  Vt  Shms  Semi^Jkmnut  AtiomaiU  MedU  &  Ver^y  AF V,  ai  Snmm 
JijflsrentU.eanmdem  V;  m  S  V,  {-nzuixi  trmfvnfi  A  P)  4^  S  F,  Diflamiam 
FoccTitm. 

1.  Vt  Sifms  Semhfioffma  jiMmalut  JMedU  &  Fira  A  F  V,  adShmm  Anama- 
lUFir4jTSYi  i$aSYy  (vexAxid  AP)  adVYy  Stibtmfivn jImmalU Ter^ : 
Ita  qmqfie  Semiaxis,  AC,  ad Sepm'/itkenfam  V  X,  vel  F  X. 

CorolUtr.  Si  in  eodem  Triangulo,  F  S  V>  ex  Subtenfx  F  V,  Pundo  me* 
dio  Xs  erigatur  Perpendicularis  X  £ ;  feCabit  ilia  S  V  in  duas  partes,  quarum 
altera  V  £  =  eft  Imes  Medii  Motus  F  £,  altera  vero  S  £>  eft  ip4  linea 
Veri  Motus. 


2.  Sit 4 Centrum Concentrici chfi. 
cady  Diameter,  eademque  Linea  Ap- 
Ttg,  191.  fidum. 

c  hj  Arcus  Anomaliae  Verae,  cui  re- 

i}X)ndet. 
d  #,  Arcus  Anomalis  Medis«    Itaque 


c  dhy  eft  Angulus  dimidis  Anomalis 
Verae,  & 

dci,  Angulus dimidis Anomalis Me- 
diae. 

ciy  Scdhy  funt  Lineas  Reftae,  lecan- 
tes  fe  mutuo  in  g. 


Ab  Interfeftionis  Pundo^,  demittatur  ad  ^  ^  Perpendicularis^  ^.  Erit  igirun 

db  :  bg  :  I  Radius  :  Tang,  bdg^  vel  cdh. 
Et  c  b  :  bg  :  :  Radius  :  Tang,  b  cgy  vel  dc  i. 
Ergo  di  X  Tang,  cdh zzz-bgy.  Rad.  =  r ^  x  Tang,  dc L 
Quare  db  :  c  b  :  :  Tang,  dc  i  :  Tang,  c  dh;  hoc  eft,  ^ ^ erit  ad  r ^,  ut 
Tangcns  diihidiae  Anomaliae  Mediae  &  Tangentem  dimidiae  AnomaKae  Verae ; 
adeoque  (per  Regulam  fupra  expofitam)  ut  diftantia  Phneta;  Maxima,   ad 
diftantiam  Minimam.    Quamobrem  d  b=:  erit  diftantiae  Planetae  Maxima? ; 
8c  c  b,  Minimae ;  8c  ab,  Excentricitati. 

Cumque  idem  eodem  modo  Deraonftretur  de  carteris  omnibus  Interfefti- 
onum  Pundis,  nimirum  Perpendiculares  ab  ipfis  ^d  cd  Lincam  inciderc  in 
Punftum  b;  oportet,  ut  Reda^  jungens  ipfas  Interfediones,  congruat  Per- 
pcndiculari,  bgfi    . 


3.  Dudla 
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5.  Duda  Diametio  bak^^  fiat  Arcus  k^l=  $  J,  &  ducantur  ^r,  &  A  /, 
Secantes  fe  mutuo  in  ^.  Ab  A,  in  hgfy  demittatur  Perpendicularis,  h  r,  ea- 
demque  Parallela  Aplidum  Lines  cd;  erit  Angulus  r  h  s,  Semi-difFerentia 
Arcuum  Anomalia?  Ver«  chy  8c  mediae  J  i.  Turn  ab  eodem  h  Pundo  du- 
catur  Refta  Ij  (»  faciens  cum  k^h,  Anguhim  =  Angute  r  h  s,  8c  occurrens 
Lines  Apfidum  in  t^  erit  Trianguli  ^  12  h,  Angulus  0  a  h,  Menfura  Arcus 
c  A,  five  Anomaliae  Vers, 8c  ^  ha,  femi-ditferenria  Anomalis  Vers  &  Mediae 
(ex  Conftrudione) ;  8c  Extemus  c  ^hj  (aequalis  duobus  Internis  &  Oppoficis 
fiAhy  Scfihoy  adeoque  compoficus  ex  Anomalia  Vera  &  Semi-difFerentia  ejus 
a  Media)  erit  Semirfumma  Anomalia  Ver«  &  Media.  Ergo  per  Carollarii 
primi  AuiUgiam  priorem  ;  Vt  Jims  c  0  h,  ^Jmwn  fiha;  Ita  Radius  a  h, 
ad  Bxcenmckatem  4-0.  Sed  fupra  Defnonftravimus  quoque  a  b  aequalem 
Excentricitari.    Ergo  Punfhim  /9  congruit  Pundo  b. 

Turn  ex^  excitetur  ipfi  h  by  Perpendicularis  bt;  Aio,  banc  continuatam 
Incidere  in  Pun&um  Interfedionis  p.  Nam  Triangula,  rhsy  8cbhtj  funt 
Similia>  ex  Conftru&ione ;  quemadmodum  &  Triangulum  hp  k^y  fimile  eft 
Triangulo  hgh  cum eidem  Peripheriae  c hy  infiftcntes  Anguli  pkl>  6c  gihy 
fint  asquales,  nee  non  xqualibus  Peripheriis  k^l^  8c  i  dy  infi (rentes  Anguli 
fhl^^  8c ghi,  a^quales;  quare  &  Tcrtius  hpl^y  aequalis  eft  Tertio  hg  i. 
£t  ex  aequalibus  f  h  kji  8c  g  h  iy  abbtis  aequalibus  b  h  fy  8c  r  h  s,  reitant 
xq\23ksphby  8cghr.  Unde  fie  Aiguo;  srhzzztbh,  8crhs'=^bhty  Er- 
^ohsr=zhtb;  mo  &  Complemenra  honun  ad  Semicircuhim  funt  acqua- 
lia,  nimirum  rsiz=z»tk^  8c  sig=zt  l^p.  Ergo  8c  i g  s  -=  k^p  ty  quibus 
abhtis  ex  aequalibns  ig h,  &  k.p  hy  reftat  hgs  =hpti  8c g  h  r=p  h  b\ 
Ergo  8c  h  r  g  =  hb  p.  Sed  A  r^,  eft  Redus,  Ergo  &  h  bpy  Redus  eft, 
Cum  vero,  8c  hbt  B^edus  fit,  ex  Conftrudione^  erit  /  ^ |inde  Redum  ipfi 
b  p.  Cumque  idem  eodem  modo  Demonftretur  de  quavis  alia  Interfedione 
linearum  2b  h,  8c  k^  ad  Congruentia  Anomalias  Vers  &  Mediae  Funda 
dudarum ;  patet,  non  modo  Redam,  jungentem  Interfediones,  tranfituram 
per  b  pundum ;  {cd  8c  hb,  lineam  perpendicuhrem  fore  ad  eandem  Jungen- 
tem.   Q*  E.  D. 

On^Uarmm.  Si  i  quovis  pundo  Anomaliae  Verae,  puta  h  ad  reipondens 
pundum  Anomaliae  Medix  i,  ducatur  Reda  h  i ;  excitata  e  Cenrro  Excen- 
trici  by  ipfi  cbdy  Perpendicularis  bfi  fecabit  ip£un  hi  insy  ea  ratione  quam 
linea  Mraii  Motus  obtinet  ad  lineam  Yen  Motus. 

Nam  per  OrolUrU  Primi  Afude^iam  Poflmwtmy  h  b,  eft  Semi-fubtenfa  ; 
ergo  per  QftQlL  z.  Perpendicularis  ereda  ex  by  nimirum  b  r>  fecat  Diame- 
trum  h  kji  in  r,  ea  ratione  quam  linea  Medii  Motus  obtinet  ad  lineam  Yen 
Motus.  Ergo  8c  r  Sy  (five  bfy)  fecat  h  1,  lineam  eadem  ratione  in  s ;  pro- 
pter Demonftratam  modo  Figurarum  t  b  h  k^p  h  by  8c  s  rh  i  g  h  Vy  Simi- 
titudinem. 

Casterum  ex  hudata  fuperius  Reverendilf.  WkrM  Methodo  inveniendi  pri- 

mam  inequalitatem,  non  m  difficile,  ahum  adhuc  modum  inveftigandi  Apc- 

gea  &  Excentricitates,  non  minus  Diredum  &  Geometricum,  &  Obfervr- 

tiooes  quotvis  admittentem,  producere ;  quem  &  paucis  exponam.    Plutcs 

modes 
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modos  invcnient  Aftrophili  in  ReverendiiT.  Viri  ^$nmmd  Gemetrkai 
quam  eos  remitto.    Interim 
rig,  uo.  Sim  /  &  dy  duco  Foci  EBipfeos;  ticuy  duo  Punda  Veri  Motus  Planets; 

Arcus  EUipfeos  t  Hj  tx  I  fpedatur  fub  Ai^o  1 1  u,  &  ex  </>  Tub  Anguk 
t  Um;  item  Diftantia  Focorum  IJy  ex  t  fpedatur  fub  Angulo  dtly  &  ex  as 
fub  Angub  dul:  Aio  difKtrentiam  Anguloruin  t  luj  tdth  asquakm  efle 
difFerentix  Angulorum  d  t  k  8c  du  L 

Cum  enim  Trianguli  /  iv  x*,  tres  Anguli  fimul  fumpti  squales  (int  Trian- 

fLili  ^  ^  AT,  tribus  Angulis  fimul  fumptis ;  fi  auferantur  utrinque  xquales 
X  H»  Sc  d  X  t,  reliquonun  duonun  lununay  hIx  -f  '^  -v»  erit  =  fumiiis 
reliquorum  t  d  x  -^  dt  Xy  &abhis  squalibus  Summis  fi  aufmntur  in- 
aquales,  Fig.  hIxj  ex  priorii  Scidxy  expofteriori;  rdiquorum/«;r,  & 
dt  xy  differentia  =  eft  differentiae  ablatorum  utxy  8ctdx;  quod  erat  pro- 
pofitum. 

Centro  /.  Intervallb  Axis  Tranfverfi  m  »,  defcribatur  Circulus  a  be,  cujus 
Arcus  a  by  rurfus  ex  /  fpe6latur  fub  Angulo  a  I  by  Scady  fub  Angulo  a  d  by 
item  difhntia  focorum  I  dy  ex  a  fpedatur  fub  Angulo  Iddy  8c  ex  b,  fvb 
Angulo /^^  Ergo  rurfus  difierentia  Angulorum  4/ ^>  &  4 4f^»  =:efldif(e- 
rentiae  Angulorum  lady  8c  Ibd.  Sed  per  CorolL  i.  Angulus  I  a  dy  Semis 
eft  Anguk  ludy  8c  Angulus  Ibdy  Semis  An^i  hd.  Ergo  horum  Angu- 
lorum lady  8c  I  b  dy  mfferentia  =  eft  Semi-diflerentias  Ai^ulorum  I  u  dy 
8c  ltd;  ergo  &  Angulorum  a  I  by  8c  ad  by  differentia  =  eftSemi-ditfisren- 
tis  Angulorum  ulty  8c  udty  quorum  prior  eft  Intervallum  Apparens  dua- 
rum  Obfervationumj  pofterior  autem>  Intervallum  Motus  Medii.  I^ta 
igitur  horum  intervallorum  differentia^  datur  quoque  hujus  (differentiae ) 
Seniis^  nimirum  differentia  AngukMum  al  b,  &  adb.  Sed  a  I  by  idem  eft 
cum  nlty  datoi  ergo  datur  quoque  abdy  Angulus^  fub  quo  Peripheria  a b, 
fpedatur  ex  d* 

Simili  modo  oftendetur,  di£(erentiam  Angulorum  tip  8c  t  dp  xquakm 
effe  Summx  Angulorum  Itdy  8c  lyd;  nee  non  di£ferentiam  Angulorum  blsy 
8c  bdcz=:e{k Summae  Angulorum  Ibdy  8c led.  Cumque  Ibd,  femis  fit  ip- 
fius  Itdy  8c  ledy  femis  ipfius  ly d;  erit  fane  Summa  ipfbrum  I  bdy  8c  Ic  dy 
=  femi-fumm«  Angulorum  Itdy  8c  lyd;  hoc  eft,  diflferentia  Angulorum 
b  ley  8c  b  dey  =  erit  femi-diflerenti«  Angulorum  tip  8c  t  dp  quorum 
prior  eft  Intervallum  Apparens  duarum  Obfervationum,  pofterior  autem,  In- 
tervallum Motus  Medii.  Quare,  data  horuni  Intervallorum  differentia,  datur 
quoque  hujus  Semis  nimirum  differentia  Angulorum  bUy  8c  bde^  Sed  ble, 
idem  eft  cum  /  Ijy  dato ;  ergo  datur  quoque  b  dey  Angulus,  fub  quo  Peri- 
pheria b  ey  fpedatur  ex  d. 

Unde  liquet,  &  datis  Intervallis  Obfervationum  Mediis  &  Apparentibus 
dari  Angulos,  fub  quibus  ex  d  fpedantur  Circuli  abe.  Peripheric  quotvis, 
interceptae  ^  lineis  Veri  Motus.  Ei^  per  Herigoni  Theor,  Plan.  lib.  i.  c^.  3. 
Prop.  12.  SchoL  I.  totidem  Circuli  Segmenta  defcribi  pofTunt,  capacia  Angu- 
lorum fub  quibus  ifti  Arcus  confpiciuntur  ex  dy  quae  fegmenta  omnia  fe 
mutuo  inteifecabunt  in  d.    Poffunt  igitur  &  hac  Mechodo  inveniti  Apc^ea 
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&  Exccntricitatcs  Planetarum,  delineatione  Geomecrica>  adhibitis  Obfcrvatt* 
onibus  quorvis ;  nee  difficilius  efty  Circulos  duccre,  quam  Lineas  Redas. 

Sed  ut  demus  id,  quod  verum  eft)  ClariiBmi  Ciffmi  Delineationem  Geo- 
metricam  non  nihil  expeditiorem  efle ;  verendum  eft  interim  ne^  ft  «jeftC#i£»  A* 
flronomis  expecitam  fedemur,  Diaerammata  requirat  Enormis  Magnitudinis^ 
adeoque  operoftor  evadat^  quam  ip&  Calculus.  Ad  hunc  autem  accedentes, 
utramque  Methodum  afquipoUere  deprehendemus.  Ne  quis  vero  Apogei 
&  Excentricicatis  utiaque  Mediodo  invents  ^  vero  diTcrepantiam  cenleat 
Errori  Calculi  imputandam  :  reftat  ut  Hypochefin  Excutiamm. 

Et  Elliptic!  quidem  Orbitae  invention  fine  controverfia  Kepkro  debctur ; 
fed  quibus  Accderationis  &  Retardationis  gradibus  incedant  Planeta?,  definirc^ 
non  minus  pertinet  ad  int^randam  Hypothefin^  quam  ipftus  Orbitae  deter'- 
minatio.  Quanquam  autem  ex  CI.  Q^Jini  (vel  Interpretis  ejus)  fermone  id 
nu(quam  apparet ;  attamen  ex  Conftru£tione  Problematis>  &  ejus  Analyfi> 
roanueftum  eft>  eum  fupponere>  Planetem  ex  Foco  fuperiori  videri  prorfus 
squabili  Motu  incedere.  Fuit  fane,  cum  idem  exiftimaret  KepUrus^  quod 
ejus  fcripta  evolventibus  liquere  poteft.  Sed  cum  id  Ob(ervationibus  nequa^ 
quam  Congruere  animadverterett  mutavic  fententiam>  &  Lineam  Veri  Motus 
Planets  squalibus  tempotibus  asquales  Areas  EQipticas  verrere  profeflus  eft  : 
Pun^lum  autem,  ex  quo  Planeta  exa<^e  asquabili  Motu  procedere  videtur^ 
nullum  omnino  exrars  in  hoc  Univerib,  nifi  id  libratile  ftatuere  libeat.  Nulli 
interim  pundo  propius  acquabilem  videri  inceiTum  Planetoe,  quam  ipfi  Foco 
fuperiori  Ellipfeos.  Neque  inventus  fiiit  haftenus,  qui  Areas  Kepleri  Phaeno^- 
menis  iatisfacere  poffe  negarct ;  fed  cum  eas  Calculo  dire&o  exhibere  nee 
ipfe,  nee  poft  eum  quifquam  potuerit,  cauiati  funt  nonnuUi  Keplerumy  nimis 
indulgentem  cau(is>  Phyficis  a  Geometria  diverfum  abiifte  i  quad  caufx  Phy^- 
iics  repugnent  Geometria,  aut  minus  Geometricum  fit  Problema ;  quod^ 
nulla  injeifta  Phyficarum  Cau(arum  mentionc  fie  proponitiu* :  D^a  Area 
^rilhteiy  i»tcr  Lineas  Affldum^  ^  veri  Motns,  nee  non  Pertpheriam  ElUpticam 
^ercepth  invemre  AngnUmi  ad  Solen$.  Habent  igitur  a  KepUro  re(ponfum,  qui 
illi  «;t»iuie1ci«v  objiciunt ;  nim.    Earn  ipfi^  Schema  fhhant. 

Qjiamvis  autem  Religio  fuerit  Kepleroy  ab  Hypotnefi,  quam  naturalem  efTe 
plane  perfuafum  habear,  recedere ;  quidni  libsrum  foret  aUis  periculum  fa^- 
ccir,  num  via  quasvis  alia  detur,  inequalitatem  Planetarum  Primam  direfto 
Calculo  inveflagandi  ?  Ideoque  Vir  CI.  Ifm.  BuUiaUus  a^eflus  eft  Ratiocinio 
Geornetrico  indagare,  qua  femita,  &  quibus  intennonis  ac  remiflionis 
gradibus  conveniret  Planetas  ferri,  ut  ^  xquabili  incelTus  Norma,  Aftro- 
nomis  ante  Keplerwn  afTumpta,  ad  earn  quam  fpedamus  Inaequalitatem  per- 
duceremur.  Perennant  Illuft.  Viri  monumenta,  unde  omnem  hujus  In- 
venti  rationem  hauriri  licet  Aftrophilis.  Amplexus  eandem  ReverendiflT.  Seth* 
Wardnsy  primum  oftendit,  paria  facere  cum  linea  squabilis  Motus  circa  alte- 
rum  Ellipfeos  Umbilicum  gyrata ;  deinde  &  Calculi  DireftJ  Methodo  oma- 
vit  ea,  quam  patilo  ante  recitavimus :  Ita  ut  nihil  amplius  deftderari  poflet, 
quam  ut  Urania  felicibus  Coeptis  annueret.  Cujus  quidem  Nomine  fufcipere 
aufus  fiiit  lUuftrifT.  Comes  Paganusy  edito  biennio  poft  ejufdem  fere  tenoris  fcripto 
Vol.  I.  LI  adeo 
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adeo  veram  effe  Hypothefin,  ut  deprehcnlam  circa  Oftantes  difcrepantianh 

Aftronoraorum  Inicitijc  tributam  mallet.    At  CI.  BuUialdus,  audiendum  po- 

tius  ipfam  Aftrbnomiam  ratus,  Obfervatorum  ore  loquentem,  fecundis  Curis, 

adhibita  prioribus  Inventis  Limitatione  auadara,  difcrepwuitiam  illam  extermi- 

navit.     Unde  porro  intelligitur,  Hypotnefin  illam,  cui  CI  O^nus  Invefti^ 

gationem  Apogeorum  &  Excentricitatum  fuperftruit,  tantundem  fere  deficere 

a  vero  quantum  CI.  BnlUMi  Limitatio  pollet>  atque  ab  illo  defedu  puUulare 

Calculi  a  Ccelo  diflenfum. 

By  Mr.  Ejm.       ^*  Motus  TcTTx  Annuus  pcT  Eclipticam,  Opticam  Inrqualitateminducit 

Hallcy.  Motibus  coeterorum  planetarum ;  Aftronomis  Copcrnkanis  nomine  Parallaxeos 

^^ii%\^6%l'  ^^^^  notiffimam;    quam  quidem  in.qualitatem,  ex  Obfervationibus    non 

multa  opera  datam,  Methodi  fequentis  bafin  firmiflimam  conftituo ;  ubiprae- 
ter  Obiervata  nihil  aliud  fupponitun  quam  quod  Orbcs  Planetarum  fint  El- 
lipfes,  quodque  Sol  in  Foco,  omnium  Orbibus  communis  (it  confliturus  & 
denique  quod  Tempora  Periodica  fingulorum  ita  innotefcant,  ut  non  fentia- 
tur  error  aliquis,  laltem  in  duabus  vd  tribus  Revolutionibus :  His  concef- 
fis,  Motus  Terrae,  pro  ceteris  Planetis  neceflario  requifitus,  primo  a^redi- 
endus  eft. 

Sit  S,  Sol ;  A  B  C  D  E,  oribis  Terrx ;  P.  Plancta  Mars,  (qui  in  hanc 
rem  plurimis  de  caufis  longe  pra?  ferendus  eft  ;  &  primo  obfervetur  Verum 
Tempus  &  Locus,  quo  Mars  q>ponitur  Soli ;  Tunc  enim  Sol  &  Terra  coin- 
cidunt  in  Lineam  Redam  cum  Marte ;  vel  (quod  fere  Temper  accidit  fi 
habuerit  Latitudinem,  cum  punfto,  ubi  Perpendicularis  i  Marte  demifla  in 
planum  Ecliptics  incidit.  Sic  in  Schemate,  S,  A,  &  P,  funt  in  Linea  Redla ; 
deinde  poft  6%j  dies.  Mars  revertitur  ad  idem  punftum  P,  ubi  in  priori 
Obfavatione  Soli  opponebatur ;  Terra  vero  cum  non  revertatur  ad  A,  nil! 
poft  730  7,  dies,  in  B,  Solem  relpicit  in  Linea  S  B,  Martem  vero  in  Linea 
B  P,  &  Obfervatis  Longitudinibus  Solis  &  Martis,  omnes  Anguli  Trianguli, 
P  B  S,  dantur,  &  fuppofita  PS  1 00000,  in  iifdem partibus  invenitur  Longi- 
tudo  Line,^  S  B  ;  pari  ratione  poft  alteram  Martis  Periodum,  Terra  exiften- 
te  in  C,  invenitur  Linea  S  C,  nee  abfimiliter  Linea  S  D,  S  E.  S  F,  diifferen- 
tiique  Obfervatorum  Locorum  Solis,  funt  Anguli  ad  Solem  A  S  B,  B  S  C, 
C  S  D,  D  S  E  :  Sic  tandem  ventum  eft  ad  hoc  Problema  Geometricum ; 
DatHS  tribus  Imeis,  in  uno  ElUpJeos  Foco  coeftmibHSy  tarn  LongitHdime  qu  -m  pofi- 
tione^  invemrc  Longitudinem  Tranfuerft  Diametric  cum  Difiantia  PtKorwn  :  Cu- 
jus  Refolutio  extenditur  etiam  ad  Reliquos  Planetas,  fi  poft  Theoriam  Mo- 
tus Terras  cognitam,  fcrutemur  (fecundum  Methodum  propofitam  a  Rcve- 
rendijQT.  Epifcopo  Sarishurienlim  jiftrofwmia  ejus  Geometrical  Lit.  2.  Part.  2-. 
Cap.  5*)  tres  Diftantias  Planetas  alicujus  a  Sole  in  pofitionibus  fuis.  Quo* 
niam  vero  Rev.  Efifiopus  fupponit  Plainetam  ita  ferri  in  Orbe  fuo,  ut  aequali- 
bus  temporibus  a^quales  Angulos  ad  Focum  alteram  EUipfeos  abfblvat,  &  ei 
Calculum  fuum  fuperftrait,  non  incongruum  videtur,  oftendere,  quomodo 
id  ipfum  fieri  poflet  abfque  ifia  fuppo{itione>  quam  Obfervatio  nos  rejicien- 
dammonet. 


Sit  S.. 
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Sit  S,  Sol;  ALB  K,  Orbis  Terra? ;  P.  Planeta,  vel  pun6him  in  Plano%  m. 
Eclipticar,  ubi  Perpendicularis,  a  Planeta  demiila,  incidit ;  A  B>  Linea  Apii- 
dum  Orbis  Terrs  :  Obferventur  primo  Planetae,  in  P,  Longitado  &  Lati- 
tudo,  fimulque  Solis  Longitude  a  Terra  in  K ;  &  poft  Penodum  ejddem 
Planet  3C.  Terra  exiftente  in  L,  Obferventur  denuo  poHtiones  Planets,  Solif- 
que,  ut  prius :  jam  ex  Obfervatis  Longitudinibus  Solis  &  Aphelii  TerrJ&'j 
Anguli  A  S  iC  A  S  L,  dantiir,  &  confequenter  Latera^  S  IC  S  L.  Jam 
in  Triangulo  K  S  L,  dantur  Latera  K  S,  L  S,  &  Angulos  K  S  L,  quirun- 
tur  Latus  K  L,  &  Anguli  S  K  L,  S  L  K  :  Deinde  Triangulo  K  L  P,  dan- 
tur K  L,  K  P  L  differentia  Obfcrvatarum  Longitudinum  Planet  5=*,  &  P  K  L 
Differentia  Angiilorum  S  KL,  ultimo  inventi,  &  S  K  P,  Elongationis  Pla- 
netie  ?  Sole  in  prima  Obfervatione,  quaeritur  L  ^  :  Tum  in  Tri?hT;ulo  L  S  P, 
Latera  L  S,  L  P,  &  Angiilus  •  L  S,  Elongatio  Planet  le  s  fole  m  fecunda 
Obfervatione,  dantur  ;  Latus  S  • ,  &  Angulus  L  S  *^,  requiruntur  quibus 
Inventis,  ut  S  1^  ad  L  P  ka  Tangens  Latitudinis  Obfervat  e  ex  L,  ad  Tan- 
gentem  Inclinationis  five  Latitudmis  ad  Solem  ;  &  ut  Co-finus  Inclina- 
tionis  ad  Radium,  ita  S  P  Curtata  Diftantia,  ad  Veram  Diftantiam  Planet  e 
a  Sole  :  Sic  tandem  invcnimus  Fofitionem  &  Longitudinem  defideratam. 
Jam  redat  ut  oflcndam,  quomodo  ex  Datis  tribus  Diflantiis  a  Sole  cum 
Angulis  interceptis  invenienda  fit  Media  Diftantia  cum  Excentricitate  Elip- 
feos.  ^^ 

Sit  Sj  Sol,  &  S  A,  S  B,  S  C,  tres  Diftantia  in  debita  Pofitione,  diiftit  n^,  uj. 
que  A  B,  B  C,  fit  A  B,  Diftantia  Focorum  Hyperbola,  &  S  A  -  S  B 
•=  E  H,  TranfveHa  Diameter ;  quibus  pofitis,  delcribatur  Lina  ifta  Hyper- 
lx)lica,  cujus  Focus  Interior  eft  punftum  A,  extremitas  Lineae  Longioris 
S  A  :  pari  modo  fint  B  C,  Foci  Alterius  Hyperbol  f,  cujus  Diameter  S  B 
—  S  C  =  K  L  ;  ex  quibus  defcribatur  Linea  Hyperbolica  Focum  habens  In- 
teriorem  in  pundo  B  :  Dico  has  duas  Hyperbolas  fie  defcriptas  fefe  interfecare 
in  pundo  F,  qui  eft  alter  EUipfeos  quasficae  Focus,  dudaque  Linea  F  A,  F  B, 
vel  F  C,  S  A,  +  F  A,  S  B  +  F  B,  vel  S  C  +  F  C  aquabitur  Tianfverfae 
Diametro,  &  S  F  eft  Diftantia  Focorum  :  quibus  pofitis  defcriptio  Ellipfeos 
facillima  eft.  Cum  vero  hujus  Conftrudionis  ratio  non  omnibus  ita  facile 
percipiatur,  non  abs  reerit,  illuflratrionemejus  aliquam  afferre ;  ideo  cjicoquod 
ex  notiffima  Ellipfeos  proprietate  SB  +  FB==SA4-FA,  &  tranfpofitis 
^quationis  partibus  F  B  -  F  A  =:  S  A  =  SB,  ita  ut  etiam  fi  F  B  &  F  A 
nos  lateant,  earum  tamen  differentia  asqualis  fit  S  A  -  S  B,  hoc  eft,  E  H, 
cumque  fit  ex  natura  Hyperbolae,  ut  habeat  quafvis  duas  lineas  a  fuis  Focis 
adquodvis  pun6hmi  in  lua  Curva  conftanterDifferentes  quantitatq  Traofverfae 
Diametri;  conftat  pundum  F  efle^diaibj  in  Curva  Hyperbolae^  cujus  Di- 
cmeter  Tranfverfae  aequatur  S  A  -  S  B,  &  Foci,  A  B ;  Pari  modo  Demon- 
ftrari  proteft  pundum  F  effe  in  Hyperbola  cujus  Diameter  eft  S  B  —  S  C,  & 
Foci  B,  C.  Ergo  neceffe  eft,  ut  fit  in  Interfedione  duarum  iflarum  Hyper- 
bolarum,  qu^,  cxun  fefe  interfecent  in  unico  folum  pundo,  clare  oftenaunt 
ubi  fit  Focus  alter  Ellipfeos  qu^efita?* 

LI  2  Jam 
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km  ut  id  ipfum  Analytice  cxpediacor,  potft  B&unH  iitqae  TE^d». 
S  4-SB=FB^F  A  =*,  Ah  ^c,  SB-SC=FC-FB=rfi 
B  C  =  /,  fitquc  Sinus  Anguli  A  B  C  =  S,  Co-finus  ejufiiem  =r  /. 

Turn  ut  c  ad  ^,  ita  2  4  -  *  ad •  & — 


=  B  D,  per  j(J.  j.  EmL  &  ut  /,  ad  dy  ita  2  4  -V  rf>  ad 


/ 


&  tL ^  ^  t  ■"         =  B  G,  per  candem  ;  &  ut  minuatur  labor  calculi,, 

2/  ^ 

fit   — — —  =  ^^  &  -  =  A,  fimiliter  fit  J I  -    —  =:  i^,  &  ^  =  /„ 
2 1  c  2  /  / , 

tiunc  BD  =  ^4-*4>  &BG  =  ^-/4;&  quoniam  in  omni  Triangub. 

(  Obtufangub)  (  Sqnunx 

J  >Quadratumbafis«quatur^ 

(Acutaogulo    )  (DiffCTentiae 

QuadratCHiim  Lateruni»  &  DupK  Redanguli  Laterum  in  Co-finum  Anguli 
romprehenfi  du6^i>  eritjf^+  1^*^+  AA44-^  kj^--  i  k^la  +  //44 
-f  zgks'-i£lsa.'\-  %  k^hsa-ih  IsM  4a2qualis  quadrato  D  G  :  Scd 
D G «qualis eft  Sinui  Anguli  D F G,  velDBG,  in4,ideftFB,  duftcv 
f eft  cnim  Quadrilaterum  F  B  D  G>.  Circulo,  cujus  Diameter  eft  F  B,  In- 

fcriptum;)  ideoSS  44  =  £^  +  2^*  ^  +  **^^  +  t't""^  ^'^+  ''^^ 
•^z  gk.s  -^  tgls4  ^  ikj)  SA  -  2  his  M  ai  qu3B  aequatio  facile  refol- 
vitur,  cum  non  excedat  Quadraticam  AfFe6bm,  femperque  componitur  ex  iftis 
Quadratis  &  Rcftangulis ;  figria  tamen  •+■  &  -  ob  diverfem  trium  linearum 
conftitutionem  multa  cautione  iLint  Redangulis  adhibeadai 

Xht  QbU^mity  •/     XVII.    1.  Obliquitaterti  Zodiaci  repetit  Eratofihenesy  ante  Natum  Chrifitm,, 

li^/S'r^tt::  Ann.  250.  Grad.  25.  atque  infuper  51^  19  ^  J^"/  S'  ; 

vfthi  Anci€»u\     Diftantiacnim  Trowcorum  ipfi  fuit  v,-  Circuli  Meridiani  five  47®  J^ 

na^''*^  ^"'^^^^*  ^*y   ^"w^*  P*  ^o.  21.    l^are  Ai^omt  ErMoJlhenica.mmot  erat  Ptole^. 

Sept.'  An.  1^84.  MMcr^  tantuiH  i\  unius  Minuti  Secundi^  re  fane  contemnenda. 

N.  153.  h  73.1       Erateflhenes  apud  Qeomcdamy  Kicci$h  cruente,  (fupra  Grad.  2  j.}  46 '.  oo>. 

Eratofihems  a  Rkciolo  quafi  correftus,  j  i^  5  "• 

IfjjfarchMj  faatc  0jr^.  ^^^O  Erst^hemcam  retinuit.  /Vp/.  Swut.  Mij.. 
p.  iS.  &  p.  60. 

Therms,  ii  Wft^riSifi  tiAitf^ftrtu».  51'.  19".   5  l^'''.  ^'''\ 

Tabute  tamen  Owweffmc^j  conditx  poft  Ojt^.  850.  exliibent  Canoni-. 
cam  Ail(B€4f  ^xim^brmMmh  juxta  MS.  Lat«  D.  A'4^a»/>  51^. 

Pjthe/u  Abffidkn/ii^  mXt  Chrifi.  5  24.  Riccioh  52^  41''. 

Artfimjn^^  ?*?^^*  *??!  Ifiuftri,S«//i;f^fupputante,  51'.  20". 
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\jtrifi4rchm,  ex  ratiocinio  RicdoUj  30',  oo'\ 

Strah  Gcographus,  P*  9i*  poft  dn-ijf.  50.  ^-  Circuli,  five  praeter  Gra- 
dus  z  3  J  adhuc  unius,  live  6o\ 

Nee  aliter  Gtnmms  i  tempore  Chrifii}  cap.  IV.  Element.  Aftron.  Et  Tmins 
c.  26.  atque  ProcUts  de  Sphxra.  Indeque  five  Aftrologi,  apud  NManmm 
Arabem»  j^ahanmm  jAtnefdranh  &c. 

Noddatmu  Aftronomus,  qui  floruit  circa  Ann.  Dom.  1 200.  notat  i>&^i»^iy 
nequc  obfervatam  unquam  Majorem  Gr.  2  ,.  neque  Minorem  25°  35'.  con- 
tinuo  tamen  decrevifie. 

Cf.  Ptoknutm^  poft.  Cfcrjf?.  140.  faepius  expertus,  &  Crico  fuo  &  Plinthide, 
fcmper  reperit  proxime  eandem  cum  Erat4ffihenka^  51'.  20^'. 

Diftantia  enim  Tropicorum  verlabatur  inter  47!.  &  47  i-  Sed  elegit 
pro  Selidh  fuo  47.  42'.  40'^  Smut.  Mty*  p*  i8>  2O9  21.  &  p.  27.  capit 
pene  Medium,  fAoif  %y.  r*  •  n^'.  fy>irdL.  Nee  aliter  in  Hypotnefibus  Pla- 
netarum.  Theo  vero  in  Canonibus  «f  «^^ff  fadlitatis  cau&  prasteriit  Minuta 
Secunda.  Rllitur  autem  ficdobuy  dum  ex  Climate  JRhodi  colligit  A9^eiifu»$ 
TDodum  fro Ptokmeo  250.  i^'. 

TifpHd  Jllexandmw  (pou  Chrifi.  590.)  1.  (J.  Theor.  35^'.  Siuhio  50'. 

PapftiSj  Fr.  Onmumdino  colligente  jo'*  00'^.  oo^^^ 

71?^^,  (poft  Chrifl.  370.'  p.  08.  accuratius  51^  zo'\  00''''. 

Alibi  numero  rotundo>  ut  p.  57.  &  paflim  in  Canonibus  fuis  ^ax^O'^ 
nondum  vulgatis  51',  oo'^  00"'. 

jdhutrnm  Princeps  uim.  Chrifii  825.  Hegira  210*  23^.  35^  Gr^iv. 
p.  44..  ex  Ebn-Shathr  Damafccno  MS.  Seld.  adfiftjentibus  ei  plurimis  A- 
ftronomis.  Ita  enim  rcfert  Abncfdras  MS.  Lat.  in  Archivis  Di^eanis. 
Infuper  AfirwumHS  Incertm  in  Arch.  Seli.  affirmat  JdjtA  Ebn  Alhtmanfur 
cum  multis  aliis  Philofbphis*  temdore  uHnumwm  tUxt  M^t^^iw  Exoerimento 
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f^A^^  ^jXj^  \j  deprehendifle,  23  V  35^ 

Idem  tradit  de  obfcrvatis-dfiawDwwiiDoftiflimus  ^NidJam  in  Commenta-  - 
riis  fiiis  ad  Aftrwiomica  Hefim  Nifihtncn/rs.    Imo  addk  iHe  eodem  iEvo  f«- 
pius  obfervafle  Bern  Muja  modum  eundem  25*.  jj'   B^dadi  in  Campis. 
MS..  Arab.  0>lL  S»  Jom.  Oxm.    Hunc  etiam  placuifle  plcrifque  fequen- 
tium  Aftronomorum.    Sane  in  eo  quiefcit  jtlfcrffmm  Aftron.  fuse  c.  3 . 

Mohammed  Ebn.  Gaber  ^.  BatauiHSj  (u4l.  Mategwm,)  Racca. ;  Ricciotoy  A.  D. 
880  111.  Savilh^  850.  GrjTMwp.  44.  882.  JEfepr^e,  2<Jp.     0\mt '}Xit  Hegira, . 
3 17.  A.  D.  929.  JbUfmriiff  Hift.  p.  191.  \^\  00". 

jA  Batamm  hac  in  re  fuas  mfiant  praeterre  non  dubitat  Ptokmd  diftis, 
c.  4.  aitque  k  adjutum  longiflima  AAitdadoy  feu  Regula  PandlaiSica  ad  for- 
mam  PudanakarHm  cum  cura  &  afliduitate  reperiflc  apud  RMxm  Tropico- 
rum Diftantiam,  47*  10^.  (hoceft  59\  36'.  nrimis  12'.  2<^ '^ )  *^"C  adeo 
tfltitodinem  Pmx^t  35^  quam  tamen  Z^^^w»  ftatuit  ^£\  io\. Sthrcifrdns 
^d  Qfrwmh  (p;  $30  f^  Rkciotff^y  3^0. 


(  161  ) 

Th^et  Ehn  Corra  (Rkciolo,  A.    D,   1210.  reftius   901,  i%mf  289.)  rc- 
.perit  Aofft'^/f  jj^  jo'^ 

yihnl  Hofem  Ehn  Sttfhiy  jy'.  00  . 

^uimffi^uzJamy  &  >4*»  Homed  Saganienfis^  Vir  Ingeniofiflimus,  (A^D- 
P87.  //^^^.  577.;  5/g^ift6  repererunt  A4$fi.<r//  tantum  non  $5'. 

Ita  &  auaor^L^,js;3ci>  >S^j  Perfa  in  Arch.  &^/.  35'. 

'   Tabulae  itidem  Perfica^  C^ficacUy  55. 

-^/  BatmniHs  Rihan^  (A.  A.  5)55.  /Tf^/rrf  385.  jlbolfarapus  hunc  ponit  ad 
//<X/V*c4<J5.  feu  A.  D.  1070.'  ufus  Quadrante,  cui  RacCus  xv.  cubironim 
Grav.  p.  44,  ex  Cod.  Arab.  Birumi.  3  5  . 

Vcrum  ^ft  yoafer  ^IchazMj  cum  Socio  fuo  ^hufaldo  Hanvanen/i  2:p\xd 
Edejfam,  &  iftius  ^Evi  alii  A. D.  970. "^  obfervarunt  ilui  \o^t»otf  ad  2 3 ^,  3  j', 
plane  non  accefliJOTe,  ftd  paulo  fuifft  Minorfem. 

AJm^n  F.  Almmfiris  (A.  D.  1140  Rice'  5o^  30'',  at  ille  Clavio  & 
AUftlino  33^ 

.^^wwf/  Abfdfeda  Princeps  /few^, '  A.  D.  1 3 1 1 .  Flegir^  7 1 1 .  in  Tabulis  fuis 
MS.  Arab.  Coll.  S.  Joan,  retinet  fonc sh Almamoms  aiftoritatcm  35  .  00'  . 

Profhatim  Juddtiu  (A.D.  13 00.  Rice.  1303.  M^tftlim  ^ipuACurtifim^  p.40. 
2  30  annis  port  Arz^helenh  inquit  Coferniau)  &  Riccioloy  &  MS.  CoU. 
Mert-on,  32'.  00".         ^    > 

-^i&«  Mahnrnd  Al  Chogandi  A. D.  992*.  /^^/V-f  3  82.  tempore  Fecroddaul^y 
Sextante  cujus  Radius  erat  Cubitofum  XL.  limbufque  in  minuta  ,fecunda  di- 
ftindus,  invenerat  Ac^a^^/ir  Minorem  quam  unquam  captaverat  aliquis  Majo- 
rum  fuorum,  nimirum  52'.  zx'\ 

Hinc  Noddamtu  Aftronomus  adfirmat  MS.  CoU  Joan.^  Soils  Declinatio- 
nem  Maximam  vix  unquam  Minorem  fuiffe  repertam  23^.  33"'. 

Arz^hcl Hiffomu^  {Graviq  p.  44.  AD.  i<J89.^^^/r^482.  Rscciolo  1070. 
^^fiwapud  CHrtitPfh  p.  35. 107$.  Cofernicoy  1.  3.  c.  6.  Annis  190.  poft 
AlBatamftm' profofmt  a^^**!*  230.  35  30  ^  Ita  MS.  CoU.  Mm.  Oxon. 
ubidicitur  differentia  ij\  lo'\  intercedere  inter  y^oga^.y  PtoUmdi  8c  Arzjh 
xhclis. 

Apud  Afaragam^o\>iW\m\JiS  Peria  Chojah  NaproddtmuTHfenfoy  A.  D.  12^9. 
Hegtr^  66%.  (ac  Gragvioy  p.  ^44.  \i6i.  Hegir^  660.)  accuratiflune  obfervavit 

TttoAo?«^'J'     23^    50'.   OO'^ 

Haec  eft  minima  ex  Maximis  Solis  Declinationibus,  quse  ad  hunc  ufque 
diem  rcperta  fuit,  ait  Dodiff.  Commentator  ad  Aftronomica  Hofein  Nifib^ 
-rienjis 

Eh  Shatir  DamafeenHij  MS.  SeUL  A.  D.  i3<J3.  ait  fe  emendafle  A4^'^'^ 
non  n^lefta  Solis  Parallaxi,  qux  Horizontalis  capta  eft  z\  59  ^  Huic  Solis 
Max.  Declin^25'.  5 1^  00 '^ 

OlocbegHS  Princeps,  A.D.  ij^^^y.  Hegira  841.  aim  Aly  CHJbgio  aliifque 
Aftronomis,  ufus  fumma  cura,  &  maximis  Inftrumentis  ^  vide  Gravmm^  P*44*) 
repent  a<J$^^/p  ^3^  50^  i/^.  Ita  MSS.  CoU.  D.  Jom.  &  Bthtiothec^  SaiHU- 
^dokt^  nam  MS.  Seld.  exhibet  23%  30^  27  \ 
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RMi  Mifjjis  Ben  Mahnm  ytuUorum  Dodiflimus  ait  in  y^iL  dt  Confecror 
tkme  OdefuUrftmy  c.  ult.  fed.  4.  Maximam  Zodiaci  Obliquitatem  fiiifle)  A.  D. 

1 174.  25'    50  .Kfyifit. 

Scias  vix  dimidiam  partem  Aftronomorum  Orientalium  quorum  Scripta 
Academias  Oxon.  Bibliothecis  fervantur  a  me  confultam  fuifTe.  Ex  hifce  au- 
tem  Obfervatis  aliifque  qu£  mecum  adhuc  cis  vu^s  fervo,  unam  eandem- 
quc  fufpicor  fuifle  a  primordio  Mundi  Ac^r^r  Zodiacam.  ^Eva  cnim  re- 
teniia,  quod  vides,  melioribus  Organis  errorum  exceffumque  veteris  Aftro- 
nim3e  probe  correxerunt. 

2.  Whether  the  Poles  and  Axis  of  the  Earth  be  reaDy  fix'd  in  die  Globe,  The  OhUfmty  rf 
or  fubjcd  to  be  transferred  from  place  to  place,  is  an  old  Enquiry,  though  ^^liiB^^iU  #/ 
now  lately  revived  by  Mr.  Hool^  m  his  ingenioiK  Eflays  upon  me  great  Mu-  tu  P»fc  nwtinue 
tacions  and  Cataftrophes  which  in  all  appearance  have  happened  to  the  Earth's  r|**^*^''*^ 
Surface-    A  neceiTary  Confequence  of  fuch  a  Tranflation  of  the  Poles  would  Nov.'  An.'  i^rT 
be  the  Change  of  tne  Latitudes  of  Places,  which  would  Encreafe  in  thofe^'  190./.  ^j*      ^ 
R^ions  towards  which  the  Poles  approach,  and  Decreale  in  thofe  from  which 
they  recede :  and  under  the  Meridian  90  Degrees  removed  from  that  in 
which  the  Poles  fliift,  the  Latitudes  continuing  the  fime,  the  Meridian  Line  »      ^ 
would  only  alter ;  but  not  two  Places  confioerably  diflering  in  Longitude 
can  be  (iippofed,  wherein,  if  there  be  any  fenfible  Motion  of  the  Poles,  it 
fhall  not  be  perceived  by  the  Alteration  of  the  Latitude  of  one  or  both  of 
them. 

The  accurate  M.  Wkrtzjglhafiry  has  lately  fumifhed  us  with  the  Means  of 
examining  this  Hypothefis  by  Obfervation,  having  fent  us  the  Meridian  Alti- 
tude of  the  Sun  taken  at  Nnrenlmrgh  about  the  two  Solftices  in  the  Year  \6%6\ 
Jfm.  10.  He  found  the  Meridian  Altitude  of  the  Sun  64*'.  i\  zo'\  and  the 
next  day,  (^4*  2^  25'.  and  on  Deccmh.  14.  f  three  days  after  the  Solftice, 
wherein  the  Sun  was  got  two  JMinutes  higher'  he  found  the  Meridian  Alti- 
tude 17'.  9'.  lo'^  wnerefore  the  Solflitial  Altitude  was  17'.  7'.  10^'.  Thefe 
Heights  were  taken  by  an  Inflrumcnt  of  6  Foot  Radius  of  Brafi  ;  and  the 
Skill  and  Diligence  of  the  Obferver  is  not  to  be  doubted. 

To  compare  with  thefe,  I  find  among  Bernard  Wakher^s  Obfervations  made 
in  the  fame  City  of  NuretAHrgh  two  hundred  Years  before,  viz,.  In  the  Year 
1487.  that  the  Meridian  Altitude  of  the  Sun  in  the  Summer  Solflice  was  ob- 
feived  by  the  paraDadick  Inftrument  of  Pfolemj/y  whereby  the  Chord  of  the 
Sun's  Diftance  from  the  Zenith  was obferved 44890  parts  of  1 00000  Radius; 
the  fame  being  obferved  by  the  Concurrence  of  the  Obfervations  of  feveral 
Years  both  before  and  after.  The  Arch  anfwering  to  this  Chord  gives  the 
Sun's  Diffance  fxx)m  the  Zenith  2 5  .  5 (J',  jo"'  and  confequently  the  Meri- 
dian Altitude,  its  Complement  to  a  Quadrant  64.'.  5'.  50'^.  Again,  The 
6me  Year  1487.  the  Chord  of  the  Meridian  Diftance  of  the  Sun  from  the 
Zenith,  on  the  day  of  the  Winter  Solftice,  was  found  1 18790/  confirmed 
kkewifeby  many  fubfequent  Obfervations;  the  Arch  anfwering  to  this  Chord. 
is72^  52'.  40''.  and  its  Complement  17 ^  7'.  20''.  the  Meridian  Heighth. 
of  the  Sun  in  the  Winter  Solftice.. 
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Hence  it  appears^  That  the  Solfticial  Heights  were  very  nearly  tKc  iame 

at  NwetAurg  loo  Years  ago  as  now  they  are^  that  of  the  Summer  Solftice 

being  but  one  Minute  differing,  the  other  only  lo'  •  both  which  may  poflibly 

arife  from  the  Defe6b  of  the  Inftruments  of  thefe  Obfervers,  being  made 

with  Plain  Sights  :  But  what  I  (hall  neceflarily  conclude  from  hence  is,  Tlut 

if  there  be  fuch  a  Motion  of  the  Poles,  it  is  either  very  flow,  or  elie  nearly 

at  Right  Angles  to  the  Meridian  of  Nmtnhurg ;  in'  which  latter  cafe,  the 

Latitudes  of  Places  about  Tunl^n^y  Siamy  MalaccAt  and  J^^  on  the  one 

fide,  and  in  our  American  Plantations  of  Ncw-EngUndy  f^irgvMj  yammcoy&cc* 

on  the  other,  ought  to  change  fafVeft ;  but  I  have  never  yet  heard  of  any 

fuch  thing  obferved  by  any  of  our  Navigators  5  whence,  if  there  be  fuch  a 

Change  of  the  Earth's  Poks,  it  mufl  neceflarily  require  a  long  time  to  be* 

come  feniible. 

Befides,  from  thefe  Obfervations,  it  apjpears.  That  the  Obliquity  of  the 
Ecl^tick  has  continued  unaltered  for  thefe  200  Years  lafl  pafl ;  tnat  is  to 
fay,  that  the  Angle  which  the  Earth's  Axis  makes  with  the  Plain  of  theEclip* 
tick  or  Orb  wherein  (he  moves  annually  round  the  Sun,  has  been  without 
fenfible  Change  in  all  that  time  ;  which  will  be  very  hard  to  conceive,  if  we 
allow  a  Tranfiation  of  the  Earth's  Poles ;  for  the  Diredlion  of  the  Axis  being 
perfedly  at  Liberty,  it  mufl  be  purely  cafual,  if  it  fo  hit,  that  after  fucn 
Change^  it  make  the  fame  Atijgle  with  the  Ecliptick  as  before. 

A  hirther  Argument  of  this  Slownefs  of  the  Change  of  the  Poles,  .is  the 
Latitude  of  jikxandtioy  the  Habitation  of  thofe  famous  Aftronomers  of  Anti- 
quity, Era^hemsj  TmwhariSy  Hifforchuiy  and  FtQUmj^  and  for  that  Keafbn 
it  may  be  concluded,  that  this,  of  all  the  Latitudes  the  Ancients  have  left  U5, 
ought  to  be  one  of  the  moftCorreft.  This  by  Ptolr.itj  is  (aid  to  be  50%  58^ 
North,  (which  he  ufis  in  all  his  Computations  in  his  j4lmeg$fly  and  feems  de- 
rived from  theproportionof  the  Gnomon  to  its  Equinodial  Shadow,  as  5  to  3. 
but  in  his  Geogra^y  ji^  juft.    In  the  Year  i(J}8«  the  Curious  and  Ingeni* 
ous  Mr.  GriKvesj  when  he  went  to  vifit  the  Egjft'um  Pyramuby  of  which  he 
has  given  fb  good  an  Account,  did,  with  a  fuBicient  Inflrument,  obferve  the 
Latitude  ofj^xmdrioy  and  found  it  }  V.  4'.  or  6  Minutes  moi^  than  it  is 
reputed  by  Ptakmfy  and  before  him  by  Eraftffihenes ;  fo  that  in  about  2000 
Years  the  Latitude  o(  Akxandria  has  altered  only  a  few  Minutes,  and  fo  fow^ 
that  the  Accuracy  of  the  Obfervations  of  the  Ancients  may  well  be  queflt- 
oned  :  but  both  being  granted,  this  Motion  will  amount  to  no  more  than  a 
Degree  in  20000  Years. 

This  is  faid  not  with  intent  to  invalidate  what  Mr.  Hi^  hath  from  fo 
good  Gxounds  advanced,  viz,.  That  the  Ball  of  the  Earth,  at  leafl  the  Fluids 
thereof,  being  neceffarily  of  the  Figure  of  a  Sfheroides  Prilatmy  or  flat  OvaJ* 
whofe  fhortcit  Diameter  is  the  Axis,  and  greatefl  Circle  the  Equinoctial ;  if 
the  Poks  be  fuppofed  ^han^,  the  Equjnodial  will  be  fb  too ;  and  conle^ 
quemly  the  Water  mufl  rife  and  cover  thc^  Parts  from  which  tlie  Poks  re- 
cede, and  fall  ofl^,  and  leave  bare  thofe  Places  towards  which  the  Poles  ap- 
proach. By  this  Means  it  may  be  accounted  for,  how  fuch  fhiMigc  Marine 
filings  are  found  on  the  Tops  of  Hills,  and  fo  deep  under  Ground  \  and  fcarce 
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tny  other  way.  But  from  rhdcy  and  the  like  Ohfervationst  it  will  ibllowi 
Tnat  if'thdc  Inundatiohs  are  produced  byany  regular  Motion  of  the  Poles* 
it  would  requive  a  prodigious  number  of  Ages  to  efled  the  Changes  we  may  ^ 
be  certain  hjrve  been.  Befides*  if  the  Accefs  and  Ricefi  of  the, Sea  were  after. " 
fuch  a  gradual  manner,  ais  whoi  produced  by  fuch  an  eafie  Traftflatibn'of  the^  -  ^ 
Polest  as  can  by  QbTdration  be  admitted,  thoie  Inundations  could  nevdr  hi 
£aat  to  the  InnalMtants,  for  that  they  would  always  give  notice  of  their  co- 
ming, {o  that  the  People  might  provide  for  their  Safety.  But  the  ffolj  Scrips 
tmresy  and  Pagan  Traaition,  do  uiianimoufly  agree,  That  the  laft  gieat  De* 
kgt  was  brought  to  pafi  in  a  ftw  Da^sj*  with  no.previous  Notitp ;  to  that  the 
Account  we  Mve  thereof  could  not,^by  this  Hypor^she  made  out,  without' 
the  Suppofition  of  a  great  and  fudden  Alteration  in  the  Poles  of  the  Earth's 
Diurnal  Revolution  ;  for  which,  whether  we  fhould  have  recourle  to  tlie  in- 
telligent Powen  that  firft  imprefi'd  this  whirling  Motion  on  the  Ball,  or  leave 
it  to-  be  performed  naturally,  by  the  cafiial  Shock  of  fome  tranfient  Body, 
fuch  as  a  Comet,  or  the  liKe,  whereby  the  former  Axis  might  be  loft,  ana  a 
New  Rcvolutioh  prtxluced,  ^differing  both  in  Time  and  Pofi tion  from  the  Old, 
I  (haD  not  undertake  to  difpute ;  fuch  a  Suppoficion  would  include  likewife  a 
Change  (rf*  the  Length  of  tne  Year,  and  Eccentricity  of  the  Earth's  Orb ;  for 
which  yet  we  have  no  fort  of  Authority.  . 

T^  As  I  was  wondering  how  an  ordinary  Mathematician  could  mifs  fo  eafie  ^  fyp^f*^  ^^«*- 
athing4is  the  drawing  a  true  Meridiah,  to  far.  as  in  the  inftance  of  the  old'^'^ul  i^#,^'* 

Moridian  inthe  Church  of  St.  Petromb  in  BoftohU^  which  is  found  by  M.  Caf^hy *. .  . 

Jmi  to  vaiy  8  or  <>  Degrees  fcom  the  true  Meridian  of  the  Place ;  and  in  that  ju  *J^^  J^  \l^^ 
of  the  Meridian  of  Zh'^mihurgfy  which  is  found  by  M.  Ptcartj  and  others,  to 
vary  i8' ;  I  hie  upon  this  Thobght,  that  Meridians  muft  needs  vary.    For 

SHI  know,  that  ("taking  it  for  grant^  that  the  Earth  moves,  (^c.)  befides  the 
jomal  and  Anriual  Revolutions,  there  natift'  be  alfo  a  third  to  account  for 
that  flow  Motion  of  the  Fixed  Stars,  upon  the  Poles  of  the  Ecliptick,  in 
aboiit  15000  Years ;  which  is  folved  by  the  Direftion  of  the  Earth's  Axis 
fiom  one  Point  to  another  of  the  polar  Circle.  And  that  Direftion  being^ 
nothing  but  a  certain  Wabble  in  the  Earth's  Motion,  muft  needs  nwke  the 
Nodn-iliade  of  a  Perpendicular  not  lie  always  in  the  fan\e  Line; 

-  a.  Thisbein^a  new  Su^qeftion,  ddcrves  to  bfe  confiderM':  :Por'it  is  notc^rfiieid  fy  j>r. 
probable  that  fo  careful  a  3VIan  as  Tjfchoy  and  thofe  concerned  in  the  Church  ^J^^*^* ^3^ 
of  Sti  Penvmoy  ihould  be  fomuch  miftaken  in  the  Meridian  Line.    But  if 
diere  be  ought  of  this  Nature,  it  muft  arife  ftcm  a  Change  of  the  Terneftrial 
Poles  (here  on  Earth^  of  the  Earth's  Diurnal  Morion ;  (t\oz  of  their  point- 
ing to  this  or -that  of  the  Fixed  Sttirs  t).  For'if  the  Poles  qf  this  Ditirnal  Mo-"  ''  *  * 
Mn  remain  fixdd  to  thefime  ftrce  on  'the  ttoh,  the  Meridians  ^which  pafs* 
diro*  thefe  Poles)  muft  remain  the  fame. 

".  XVIILj  I  have  had  the  good  irap  Vo^jieafiire^the  Difl&ftoes  of -i^^r/^fromnf  PsrmnsM  rf 
two  Swathe  fime  .Night  i  wWeby  {  fit)d,'th&t  his  Raitfllax  Was  Very  '^iVf'if/^*^^  ^'" 
ceminly' not  50"?  Sfe  (feit*Ii)eHeve.meSih*$ Par^^  than  to^n/sj /.  109. 

Nov.  An.  i47i« 
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r^fiitdthi  s^ui  *  xiX«  It  may  perha{>s  pa&  for  a  Pand(XK»  if  I  fiiould  aflerc.  That  is  is  atr 

^Sl/sli.M  ^^^  ^^^^  ^^  ^  ^^^^  ^f  *^  Moments  of  the  Tropkks,  or  of  the  Times 
hy  Mr.  £daiundof  the  Sun^s  entrance  into  Omfcr  and  Ofriam,^  than  it  i$  to  <iiktve  the  trtie 
R  iM  i».  ^™^  ^^*®  Equinoftiak  or  Ingrcfi  into  -^iw  and  Zifcvi.  But  I  here  defign 
Feb.  Aa.  X69V  to  ihew  a  Method  to  find  the  Moment  of  the  Tr^jfifki  upabk  of  all  the  ez« 

adnefs  the  moft  Accurate  can  deiire;  and  that  without  any  cotiiiderMloaoftfae 
Parallax  of  the  Suny  of  the  Refia&k>ns  of  the  Air^  of  the  greateft  ObUqidcyr 
of  the  Ediptick)  or  Latitude  of  ^e  Place :  J^  which  ane  raquiml  to  ika^ 
tain  the  Times  of  the  Eauinodia]»  fixuxi  Observation ;  and  which  beii^iai^ 
tily  alTumed  have  occauoned  an  Error  of  near  three  Hours  in  the  Times  df 
the  Equino&ials  deduced  fiom  the  Tables  of  the  Noble  TjchBrnh  and  Ki^^. 
the  Vernal  being  fo  much  later>  and  the  Autumnal  ib  much  earlier  than  by 
the  CaktUns  of  uiefe  famous  Authors. 

Now  before  we  proceed,  it  will  be  neceflaiy  to  prasire  the  (cikfmja^.LBrm 
^Mtoy  ferving  to  demonfirate  this  Method ;  viz*. 

1.  That  the  Motion  of  the  Sun  in  the  Edfptick,  aboi^  the  Time  of  the 
Tro^kiy  is  fo  nearly  Equable^  that  the  Diflerence  ftom  Equofity  is  not  (en(i* 
ble,  from  5  days  before  the  Tropick  to  5  Days  after >  by  rea£>nof  the  near* 
nefs  of  the  Apog^ton  of  the  Sun  to  the  Tropick  of  Qmccr. 

2 .  That  for  5  Des.  before  and  after  the  Tropicks,  the  Difeeocea  whereby 
.  the  Sun  falls  (hort  rf  the  Tropicks,  are  as  the  Fcrfid  Sitter  of  the  Sun's  Di* 

fiance  in  Longitude  from  the  Tropicks,  which  yhfid  Smes  in  Arches  under  $ 
Pcgreesy  are  beyond  dbe  ixtmofl  Nicety  of  Senfe>  $s  the  Squares  of  diofe  Ar-^ 
ches.     From  thefe  two  follow  a  thirds 

•5 .  That  for  5  Days  before  and  after  the  Tropicks>  the  Declitsitioa  of tkr 
Sun  falls  ftiort  of  the  utmoft  Tropical  Declination,  by  Spaces  which  arekr 
2>itr^C4rr  Proportion^  or  as  the  Squares  of  the  Times  by  whklt  the  Sua  ii 
wanting  of,  ok  paft>  the  Moment  of  the  Tropidu 

Hence  it  is  evident^  That  if  die  Shadows  of  th^  SuU)  either  im  At  Men** 
dian,  or  any  other  Azimuth,,  be  carefully  obfbved  about  the  time  d[  the  Tro-- 
picks,  the  Spaces  whereby  the  tropical  Shade  falls  (bort  ^  or  exceeds  thofe 
at  other  times>  are  always  proportionable  to  the  Scpines  of  At  Intervab  of 
Time-between  thofe  Obfecvationsand  the  true Timeof  the  Tiopitflb^and  ctn^ 
fequently  if  the  Line,  on  which  the  Limits  of  the  Shade  is  taken,  be  made  the 
Axis,  and  the  conrei^xxident  Times  from  the  Tropick  Ejfomukd  by  Lioev 
be  ereded  on  their  reipe£tive  Points  in  the  Axis  as  Oidinate$>  the  extranites 
of  thofe  Lbes  (hall  touch  the  Curvo  of -»  PayaboU.  Thus  ih  h^^j  heing 
ja^.  114.  (uppofed  Points  obferved».  the  Lines  4  B,  tiC^  c  A)  e  F9  ase  tdl^^oSdv&fr 
^  proportional  to  the  Times  of  each  OUervatio&befi)reor  after  the  tnpiiQai  M^ 

ment  in  Cofxer. 

Thispremifedy  we  ibaO  be  able  to  bring  the  Problem  of  findii^  t&etnie 
Tiineof^the Tropick  by  three  Obfervatioos,  to  this  Oeoftietricat  oiie»  Bs^ 
vp^  three  Poimrin  a  Parabola  A^  B^  C^.  or  A»  F9  C^  p^fem^  tepAf^^iritlm^ 
the  XHrtdm  rf the  Jxih  tafinL  the.  Z^4wpr  ^thefe  f^  hum  tbf  Axiu 
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of  this  there  are  twoCaAs ;  the  otie>  when  the  time  of  the  CtcorA  Obthra* 
tioD  B  is  predfely  in  the  mi^Me  between  A  and  C :  In  this  Caft>  putting  t 
Coc  the  whole  Time  between  A  and  Q  we  ihall  have  Ar,  the  Interval  of  the 
icmoteft  OUervation  A>  froai  the  Tropick^  by  the  following  Anak^. 

M  idf-^ieto  2  4r-  \  bc^  jbi$;r;  or  A  £  to  A  c^  the  Time  of  the 
mnoteft  Obf^rvation  A9  ftom  the  Tropidc.     ''         .     ' 

Bttt  the  other  Caib)  when  the  middle  OUervatioh  is  not  exadly  in  the 

tniddle  between  the  other  two  Times>  as  at  f^>  is  Ibmething  more  opetx>fe^ 

tfid  the  whdle  Time  from  A  to  C,  being  put  =  ^  and  from  A  to  F^  =s  /» 

ttc  —  bss 
te^c^  and  bcxtt^A^Thnt^mwiiliQaoii  thus, ^-.w_=s  Ar>  the  Time 

fought. 

To  illuffaiate  this  Method  of  Cakulatioiv  it  may  peiiups  be  requifite  t» 
give  you  one  or  two  Examples* 

^nw.  I  <oo.  SmutrdTmter  in  the  Month  ofjmf  at  Nttremlmgf  ob(erv'4 
die  Chord  of  the  Diftance  of  the  Sun  &aai  the  Zenith*  (^  a  hBgi  tmdl4»^ 
tick  Inftrument  of  Ptaimy,  as  fbUows ; 

a.    454(^7  J         f  ymte    9.    44975^ 
p.    449H  >  and  <  J^  n*    44883. 

In  both  thefe  Cafe  the  Middle  Tom  is  exuft^  m  the  fihi^die  benrcjiui 
the  Extreams.  and  therefbre  in  the  fonw  chree^  4^7=  5;^,  i  ^  t=:  477^ 
and  h  the  Tmie  between*  being  14  Doiys,  by  the  firft  Kvk$  me  Time  of  the 
Tropick  wiH  be  found  by  mis  Vtoff^mioa ;  9s  5S9  to  817^,  So ;  a  or 
7  Days  to  p  ^^^»  ^^'^^  ^  *  Wh^ce  tfa^ Tiopick  ^*  i5DQ»ia  conduded 
to  have  iaUcn  jt0c  1 1  zq\  ^.  In  the  latter  Aw  41  c  is  xa  1079  4md 
^c;;;;  159  and  the  whole  interval  of  *  Time  i$  S  Dtf^sPto  i;  whence^  aa 
I5>9  to  zo6i  ib  is  4  Days  t0  4^  3^  }7'|  which  talm  Iromdie  itfthDay 
at  Npont  leaves  ii^  io\  zj'.  fpr  the  Time  of  the  Tr9pick»  agreeing  wim 
the  former  to  the  third  Mirt  of  an  Hour* 


ii    - 


a  Gnomon  of  5  $  Fooch^in  oidfr  ^9  4«ra«inethe  Proponaon  of  the  Gno* 
mon  to  die  SoUtitial  Shad^  ainl  he  t^«h  feft  ua  cfade  ObftnntkMisi  which 
may  fove  for  an  Example  for  the  ScoqikI  lUk* 

It.  N.  <ha«Wirf*^^*  S  ftttts, 'whereof  thcGoomoo  wte8^4»8 


M  m  X  Theft 
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Thck  bang  divided  in^  twp  S^tts  ^f  three  Obknmons,  eacb  vitn  The 
ipth>  2otTu  and  2.z4»  W  i;he  i^^,  zift>  and  zzd»  ,we  ihall  have  in  the 
firft  three,  c  =  15,  and  ^  =  7*  ^c=  3  Days,  i  =1 5  and  in  the  feconcL  css 
15,  and  ^z^y,  ^==$9  and  i  =;:z.  Whence,  according  to  the  Ride,  Ac  i^th 
Thy  at  Noon,  the  Sun  wanted  of  the  Tropick  a  Tim^  proportioiiateto  one 
Day,  as  tfc^  ssb  to  2  $c^xhs^  that  is,  as  100. to  ^4  in  the  fitft 
Sett,  or  loj  to  <Jz,  ip  the  fccond  Sett;  that  is,  i**.  17***  i j'  in  the  firft, 
or  I*.  17'.  25'.  in  the  fecond  Sett :  So  that  we  nuy  contlude  the  Moment 
bfthe  Tiopicktohave  been  June  lo*.  ly^  20'.  in  the  Meridian  of  ./liStf'- 
fcilUs.  •      ^  . 

•  Now  thajt  thefe  two  Tropical  Times  thus  obained)  will  ht  foimd  to  con- 
firm each  others  Exadhcfs  ^om  their  near  Agreement,  appears  by  the  Inter- 
val of  Time  between  them,.  viz>^  i^*  .i\  joMefi  than  ii6y$tlUp$  Years, 
whereof  i*.  iK  .8  •  arifcs  from  the  defeft  of  the  length  ofthe  Tropical 
Year  from  the  JnUm^  and  the  reft  from  the  Progreffion  ofthe  Sun's  j4fog^»m 
in  thai  Time ;  fo  that  no  two  Obfervations  made  by  the  lame  Obferver  in 
the  iame  Pbce  can  better  anfwer  each  other,  and  that  without  any  the  leaft 
Artifice  or  Force  in  the  managament  of  them. 

What  were  the  Methods  uled  by  the  Ancients  to  conclude  the  Hour  ofthe 
Tropicks,  Ptokmjf  has  no  where  delivered ;  but  it  were  to  have  been  wiihed 
that  they  had  been  aware  of  this,  that  fb  we  might  have  been  more  certain 
of  the  Moments  of  the  Tropicks  wfe  have  received  fix)m  thenb  which  wouki 
have  been  of  Angular  Ufe  to  determine  the  Queftion,.  Whether  the  Sun*s 
>^K^40»  beiix'd  in  the  Stiary  Heaven ;  or  if  it  move,  V(^hat  is  tHe  true  ^Mo-, 
tion  thereof  ?  It  is  certain*  thai  if  we  take  the  Account  of  PtolMjj  the 
Tropick  £tid  to  be  obferved  by  EitSf€mim  arid  Meton,  Jhw  27  Mane^  jimu 
432.  .^^«r  ChhftMm,  can  no  ways  be  reconciled,  without  fuppofing  the  Ob- 
ferVauon  made  the'  next  Da^^ior  y^  28.  in  thx^  Morning,  'And  Ptokmj^s 
own  Tropick,  'obfervediirt  tne  third  Yfcar of  J*f^«ff«itf,  Jbu  Chrifi.\^x>.  was. 
oertaiidy  on  the  ^jd,  and  not  on  the  24th  Day  of  Juncj  as  will  appear  to 
thofe  thiit  fhail  duly  confider  and  coftipaie  them  with  the  length  of  tne  Year 
deduced  from  the  diligent  and  concordant  Gbftrvations*  of  thcfc  two' great 
Aftronomicai  Genii,  Hippdrchus  and  .Alhat^i'^  eftabfifiied  and  confirmed  by 
the  Concurrence  of  all  the  Modem  Accuracy.  .  For  thde  Obferyations  give 
the  i»ength  of  the  Tropical  Y^*  focb  as  to  dnttcipate'thc  'Jidim  Account 
only  one  Day  in  500  Years  ^  but  we  are  now  fecure,  that  the  (aid  Period  of 
the  Sun'5  Revolution  does  anticipate^ very  nearly  3  Days  in  400  Yean ;  fo 
that  the  Tables  of  Ptolemjy  fbuMed  on  that  Suppofrtion,  do  Err  aboul  a 
whole  Day  in  the  Sun's  Place,  for  every  240  Years.  Which  principal  Er- 
ror in  fb  Fundamental  a  Point,  does  vitiate '  the  whole  Superftiu&ure  of* 
the  j4lmagejty  and  ^erves  .to  cimriS  its  ^fithor  if  warn  tf  IHl^^sncfi  wttdgbtj^ 
w  b$th. 

But  to  return  to  our  Method,  the  great  Advantage  we  have  hereby,  ist 
That  any  very  high  Building  ferves  for  an  Inftrument,  or  the  top  of  any 
high  Tower  or  Steeple,  or  even  any  high  Wall  whatfogver,  that  may  be  fufr- 
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ficient  to  intercept  the  Sun,  and  call  a  true  Shade>  and  make  the  Spaces  hrgt 
and  £ur9  though  the  Heighth  and  Diftance  of  the  Building,  and  Pofition  of 
the  Plain,  upon  which  you  receive  the  Shade,  and  of  the  Line  on  which 
you  meafure  the  Spaces,  be  not  exadly  known.  But  it  is  convenient  that 
the  Plain  on  which  you  take  the  Shade  be  not  far  from  Perpendicular  to  the 
Sun,  at  kaft  not  very  Oblique,  and  that  the  Wall  which  cafts  the  Shade, 
be  ftraight  and  finootn  at  the  top,  and  its  Dire&ion  nearly  Eaft  and  Weft. 
The  principal  Ob)e6tion  is,  That  the  Pemtmlra,  or  Partile  Shade  of  the  Sun 
IS  in  Its  Extreams  very  difficult  to  diftinguifh  from  the  true  Shade,  which  will 
render  this  Obfervation  hard  to  determine  nicely.  But  if  the  Sun  be  tranA 
mitted  through  a  Teleicope,  after  the  manner  ufed  to  take  his  Species  in  a 
Solar  EcUffij  and  the  upper  half  of  the  ObjeA-Glais  be  cut  off  by  a  Paper 
pafted  thereon,  and  the  exa(5l  upper  Limb  of  the  Sun  be  feen  juft  emergmg 
out  ofi  or  rather  continging  the  Species  of  the  Wall  (the  Pofition  of^the 
Tekfcope  being  r^;ulat^  by  a  fine  Hair  extended  in  the  Focus  of  the  Eye^ 
Glafs)  I  am  aflure£  that  the  limit  of  the  Shade  may  be  obtained  to  the  ut- 
moft  Exa&nefi.  I  fhall  cMily  further  advertife.  That  the  Winter  Tropick 
by  this  Method  may  be  more  certainly  obtained  than  the  Summer's,  by  rea- 
fixi  that  the  fame  Gnomon  does  afifora  a  much  larger  Radius  for  this  manner 
of  Obfervation. 


XX.  I  have  found  it  neceflary  to  make  new  Solar  Numbers,  becaufe  in  tbtS^tNitmbtrf 


mt,  they  are  not  infenfible.  I  found  S.  Qffinfs  Obfervations>  which  I 
took  from  RkcMns  his  jifhrtmamia  Reformataj  much  more  Accurate  than 
7ych$*Sy  and  therefore  fought  Out  Numbers  that  might  anfwcr  them.  The 
i^i^ogfum  I  found  it  neceflary  to  prom6te  44  Minutes ;  (6  that  Anm 
bfemte  i<555.  it  might  be  in  ffi  7  .  $0  .  00".  and  to  make  the  greatcft  E-* 
quation  only  i*.  54'.  i\'\  whereby  I  found  the  Phtemmemi  would  be  an- 
fwered  mucn  more  acouiately  than  I  expected,  and  as  near,  all  things  confi-^ 
dered,  as  I  could  defire. 

But'ftitf  I  was  uncertab,  whether  the  Refradions  in  the  faid  Cj^m/'s 
Tables^  were  ^uft  Mcafures  or  not,  and  I  had  no  Conveniencits:  for  ma-f 
kii^  Trial.    At  laft  I  thought  on  this  Expedient,  which  fidly  fatisfied  me  ^ 


■/  I  confidered.  That  if  fbme  of  thofe  Gbfervatiom  of  die  Diflances  of  ? 
from  the  0  by  Day,  and  from  the  Stars  in  the  Night  preceding  of  folfc>^^ 
ifig,^were  stilfiillyi  Examined,  they  might  fhew  metre  true  Quantity  of .' 
^i  Equations  ef'^^the  Son's  Orb,  or  ramef  the  Diffbtnce  of  his  M^ail  and 
Equal  Motion;  I  turned  over  his  Progym9u^imM»  and  pitched  on'  fWoi 
ThefiFftmade  Jim.  1585,  March  5.  4^  42^^^  and  'f.  \%  fofi  MiridimH,- 
wherd>y^  I  found  the  G  at  4**  42'.  was  94*.  47''.  in  Antecedence  ctfthe 
MjuUIm  Qdcis  n.  The  fccond  made  .j^:»r{%^y  Sifitemb.  15.  5^  15^. 
tod  6K  55  ■.  Mmf.      Whsi^-fmfh  ( apfdying  and  confidenng  the  Re^ 

fradions 


'\ 
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fraftions  in  both)  I  found  the  Su«  at  6\  5$'.  to  be  7:%  50'.   in  Cafiie« 

auence  of  the  Zjmwr  Huid  of  n*  The  Difference  <A  Lo^inide  betwizc 
tiefe  two  Stars  is  17'  59' :  hs>A  therefore  aow  the  Sun  in  Confequeoce 
of  tl^  iMcida  Cakk  ^  •  $)%  •  ^^  So  that  the  Sun's  apparent  MoeiOD  be* 
twixt  the  Year  i\^z*  AUr.  5.  A  4  2^  and  the  Year  x^%\.Sff$mk.  15* 
6^  55.  ^W,  (befides  the  whole  Rev^jimons)  was  I87^  \6\  but  the 
Mean  Motion  is  191  •  &'•  greater  than  the  Appamit  b]r  3''.  46^  which 
parted  in  piroportion  to  the  Equation  of  the  Eami's  Motion,  cdkded  ibr 
thoie  Times  from  my  New  Tables,  gives  the  greateft  Equation  of  the  Orb, 
1'".  54''.  15'.  confenting  to  my  wonder,  without  any  wrefting  of  the  Ob- 
fervations'  with  that,  which  I  deduced  fiom  Gj^'*s  Correa  Meridional 
Altitudes. 

The  Sun's  Motion,  by  the  Tables  which  I  now  ufe^  grottnded  on  this 
Equation,  is  lefs  than  T^dbo's  by  no  ]e(s  than  9'.  That  great  Equation 
made  him  commit  n9  (mall  Errors,  and  put  him  upon  ftrange  Shifts  to  hide 
and  fi>ive  them.  So  that  all  his  Oblervations  of  the  Planets  in  their  Oppo* 
fitions  to  the  Sun,  are  to  be  Coire&ed,  before  we  attempt  to  repretent 
them  by  Numbers :  For  his  Errors  in  the  Sun's  IHace  made  him  Err 
fometimes  5  or  ^  Hours  in  the  time  of  the  Oppofition  \  which  nmft  be 
Reformed. 

tht  E^MsUty  e/  XXI.  Non  parvum  adhuc  eft  Diifidium  inter  Aftronomos,  quanta  (it  in 
NstmralVsysi  jquando  TernpoTC  Profthaph«refis,  ita  ut  Jjmgmmmmms  fateatur,  md- 
fr^ejpV fif'hi^'  hm  in  Aftronomico  Pqhrere  majorem  Difficukatem  k  invenifle ;  quod  cum 
^^^^vr}^^  '^  notarem,  animadverti  in  quibufilam  Cceli  Ob(ervatiofiibits  a  me  fafibis,  quid 
^^  uh.p  41$.  ex  illis  inveniret ;  &,  cum  mihi  eflet  Horologium  Rotatik  Pendulum,  ad- 
O^  An.  1676.  ixKxlum  exadum,  lines  Meridiana  artificialiter  Conflituta,  examinabam  So«* 

lis  in  Meridianum  Ingreflum,  fin^ulis  diebus»  cum  quo  ad  amuffim  Hoi- 
rok^ium  meum  congruebac,  &  (1  difctepabac  aliquando,  rvilEme^  duobus 
minutis  difcriminabat)  quod,  cum  opus  erat  emendabam.  Q{iare  pier  tri- 
ennium  continuando  &  quotidie  S<dam  in  Meridiano  obfavando,  cum  li* 
cebat  (quod  in  hac  R^onis  parte  fxpe  &pius  fit )  inveni  tandtai  nulfam 
Diem  Natundem  Longiorem  Revolutionem,  in  Uno  vd  AHo  Anni  Tem- 
pore, alia  Die  faabuiife,  unde  intrepide  dico  omnes  Dies  Natunles.  aequales 
e(Ie,  &  fi  adhuc  aliqua  DiflSarentiola  intercedit,  non  efle  SeoAbilem*  Hasc 
volui  notum  facere>  ut  Aftronomos  hoc  Scrupulo  liberarem,  quod  tarn  mnW 
tos  tttrik  ^  indies  torquet,  quanquam  Tjdmuc^i  i£quario  prc^Mtr  Edipticx 
OUiqnitatem  non  fit  rpjicienda* 
Xf/ifi«i;frAfr.     %.  Dies  quomodo  ^qui^eile  poffint,  &  lamen  ^quatto  TicbmtkA^ 

^"p  ^4ia      ®*^'  ^^  "^  ^•P^'*  ftteor.    Ob  inasqudes  emim  adquaUum  Ecupdcat*  pap- 

ttumReAas  Afcenfionesi  ilia  wus  /£quineidialis  Ttopico  uno  ficeviorent 
$a«ipQ&  H«»  iecundis  40 ;  ^  Ties  14  Tre^ici,  totidem  jfquinoAiali- 
bu$.  Loo^iaEes  6x01  ieKta  Horac  partem  ieu  Siocupulis  primb  to^  I-Luk  avtem 
Ditferentiam  IM^ionem  cndo,  qinm  ut  earn  in  Ofaferviitionibus  ink  non  per^* 
rtperer  Prtffi^ir  Iftjfoknfih  Moindeq«e  ipfiuttia  ewusninandis  iis  TjAimmm 
Temporis  /tLquationem  adhiouiiTe  autumem* 

Sed 
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Sod  &  pommuS)  i£quales  efle  Primi  Mobilis  Rjevolutiones  (quod  null!)  qui 
Ptokmmcam  Ihpethejm  admittant,  unquam  iverunt  kificias  ^  neceflario  conie- 
quitur,  nee  iEquationem  Temporise  ad  inasquali  Solis  in  Orbita  fua  Inceflu 
enataniy  rejiciendam  efle :  Eteniamcam  Apogeusquotidie  promoveatur  tantum 
57'*  io\Perigcusvero6i^  15  ';  Apc^eus  equidem  dtus  16  ',  (feu  Tem- 
pore abfiiinpto  dum  primum  Mobik  revolvit  4 .  ^".^  a  Meiidie  in  Meridi- 
iDum  Did  leqaends  recurret^  quam  Perigeus :  Attamen  quandoqiudem  pio- 
Mflsca  ex  hac  cauiii  ^quario  tardiiis  admitdt  Diurnum  Incrememum>  Sci!. 
V^^.  qu<9tidie«  ad  fiimmum  cum  velociflima^  &  vix  Diebus  1 5  ad  duoram 
Scrupuloium  Quantitatem  occrefirit,  eiy  cu)u$  iOe  meminit^  duorum  ^crupu- 
lorum  £mendadone>  in  Horologio  fuo  ablatam  credo :  de  qua  videac  pcop- 
terea  Vir  Dc&iifimus. 

Demum  vero,  fi  in  Cofermamam  JHj^hepn  fit  pronior^  qoam  in  Ptokmrn^ 
MRS  in  ea  etiam,  fuppomis  Terrs  Kochronis  Revolunonibusy  eaedem  confe- 
qimntur  iEquadones.  Fateor  eqnidem^  amoveri  polTe,  &  in  contrarium 
trahi>  ab  Inxquali  inceflu  Solis  in  Oibita  fua  provenientem  Tempons  iEqua- 
donem,  fi  masquaks  Terrs  vd  primi  Mobilis  ( pednde  enim  eft  utrumhorum 
flatuerimus:  Revoludones  fupponamus  :  Sed  (i  Tempons  Naturam  bene 
perpendati  facile  inteUigcty  impoffibile  efle^  omnem  ejus  Inasqualitatem  re-^< 
m^veri.. 
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Tabula  ^quationis  Dierum  cum  Solis 
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XXTth  Am.  I  (J^o,  \^^  17.  About  8  of  the  Clock  in  the  Morning  there. 
^th^Jhl^'^  appeared  a  Spot  in  the  lower  Linib  of  the  Sun,  a  little  towards  the  Soudi  of 
K  Mr.  Boylc»  \  its  /Equator,  which  was  entred  about  j.  of  the  Diameter  of  the  Sun  itfelfi 
M.74^iijtf.  being  ^ut  -^h  in  its  (horteft  Diameter,  of  that  of  the  Sun,  its  longed,  a« 

bout  .7  erf*  the  fime.  It  dilappeared  upon  Wedneftlay  Morning,  Mat  p. 
though  we.faw  it  the  day  before  abgut  lo  in  the  Morning,  to  be  near  stout 
the  toie  Diftancefrom  the  Weftwid  Limb,  a  little  South  aUb  of  its  . '  qua- 
tor,  that  it  firft  appeared  to  be  from  the  Eaftward  Limb,  a  little  South  alfb 
of  its  .£quator*  It  feem'd  to  move  fafter  in  the  middle  of  the  Sun  than  to- 
wards the  Limb.  It  was  a  very  dark  Spot,  almeft  of  a  Quadrangular  Form> 
and  was  enclofed  round  with  a  kind  of  duskiih  Cloud. 

We  firft  (^fcrved  this  very  fame  Spot  both  for  Figure,  Cobur,  and  Bulk, 
to  be  Re-cntred  the  Sun  A^  25,  wnen  it  appear'd  to  be  in  a  part  of  thc^ 
fone  Line  it  had  formerly  traced ;  and  was  Entred  about  ,^  of  its  Diameter 
about  7  a  Clock  in  the  Afternoon.  At  the  fame  time  there  appeared  another 
Spotf  which  was  juft  Entered,  and  appeared  to  be  Entered  not  above  ,.t  part 
of  die  Sun*s  Diameter.  It  appeared  to  be  loi^fl  towards  the  North  and 
South,  and  (horteft  towards  the  Eaft  and  Wefl.  There  feem'd  to  be  difpers'd 
about  it  divers  finall  Ck>uds  here  and  there. 

5*ffcf  Aiif^     ■  XXIV.  I.    Jifin.  i6yt.  M.  Picard,  at  Sea  near  the  Texely  obferv'd  a 
feii.  Picard.    Spot  in  the  Sun  from  uitig.  5.  St.  N.  to  the  i^th.    It  appeared  at  firft,  like 
N.7t|!iM5!  thtTsilof^L  Scorpum,  but  on  the  19/A  day  refembling  a  Melon-Seed. 
A'Ailcaffini.      a.  Aig.  II.  (St.N.)  1 57 1.  About  <J  a  Clock  a  Night,  M.  Gj^',  with 
Si  7ii  «1p*     *  three-Foot  Glafs,  remarked  in  the  Sun's  Disk,  two  Spots  very  dark,  diftant 

from  its  apparent  Center  about  the  third  part  of  his  Semi-Diameter.  They 
were  in  the  Southern  part  of  the  Sun,  and  their  Elongation  from  the  Parol' 
klofthe  ^y£epiAtor  paflingthrough  the  Center  of  the  Sun,was  about  '^,  part 
of  his  Diameter.  The  Time  which  lapfed  between  the  Tranfite  of  the 
Sun's  Center  and  that  of  the  firft  of  thefe  Spots  was  zi^\  or  1  j'^  the  Semi- 
diameter  of  the  Sun  then  pafling  in  66  '•  The  firft  of  thefe  Spots,  being 
looked  upon  with  a  Telefcope  of  17  Foot  long>  appeared  with  a  fomewhat 
Oval  F^ure  ^  the  other  was  Oblong  and  a  little  curved,  like  the  Hebrcu^htt^ 
ter  yod ;  and- both  tc^ther  were  fuirounded  by  a  QnroUa^  or  Coronet,  made 
up  of  little  dark  Points,  which  confbmied  itfelf  to  the  Figure  of  the  Spots^ 
confidered  as  they  were  joyned  together. 

jiugK  1 2.  He  perceived  that  they  were  nearer  his  Center.  The  Time  be- 
tween the  paffage  of  the  Sun's  Center,  and  that  of  the  interior  edge  of  the 
Coronet -^mh,  encorapafs'd  them  both,  was  then  of  16 '\  At  7  a  Clock  it 
was  but  of  15  '^  and  the  Southern  Limb  of  the  Coronet  touchca  the  Parallel 
•  pafling  through  the  Sun*s  Center.  The  firft  Spot  \\'as  compofed  of  two  o- 
thers  almoft  round>  and  conjoined.  The  fecond  reprefented  the  (hape  of  a 
Scorpon.  The  rfiird  was  round.  And  they  were  all  three  environed  with  a 
Coronety  which  was  compofed,  as  we  faid  above,  of  abundance  of  little  obfcune 
Pricks.     This  Coronet  appear'd  to  be  clearer  than  the  reft  of  the  Sun,  when 
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looked  ujxm  with  the  ihort  Glafs*  and  darker  when  icen  with  the  k)iig«' 
Without  it  there  were  other  Points^  but  veiy  black  ones ;.  vk^  Five  near  the 
round  Spot  on  the  South-fide  and  another  near  the  Scarfion's  Tail  on  the 
North-fide. 

At  8  a  Clock  48^  the  Figure  of  the  Scorfim  was  feen  divided  into  (eve-^ 
rsd  pieces^  as  if  the  Tail  and  Arms  had  been  cut  off.  The  Northern  Point 
appeared  no  motei  there  remainining  none  but  thofe  on  the  South-fide  i  and 
tne  length  of  the  endofure  of  all  the  Sfotsy  comprehended  between  the  Ex- 
tremities) was  of  i\  I  %^\  and  the  Breadth  of  io'\ 

The  fame  nth  day  at  tf  in  the  Evening,  he  found  no  great  Change  in 
the  firft  Sfot'  The  other  two  were  feverS  into  5  diftind  ones*  compafs'd 
about  with  a  Qfronety  together  with  5  black  Points,  which  ftood  in  a  (Ineighc 
row,  and  after  another  manner  than  they  did  in  the  Morning.  From  6  at 
Night  unto  7,  the  time  when  the  pai&ge  of  theAuw's  Center,  and  that  of  the 
Corimn*%  Limb,  was  found  to  be  at  one  time  of  8^^.  and  another  time  of  7  ^. 
The  Diftance  of  the  Spats  unto  the  Parallel  paffing  through  the  Sun's  Cen- 
ter, was  near  the  (ame  on  the  North-fide  with  what  it  had  been  obferved  to 
'  be  in  the  Morning  on  the  South-fide. 

jiMg»  13.  Between  the  Rifing  of  the  Sun,  and  half  an  Hour  paft  6  in  the 
Morning,  the  edge  of  the  Coronet  was  turned  to  a  Point  on  the  South-fide> 
and  was  diftant  from  the  ty£iftuuor  on  the  North-fide>  half  a  Minute ;  and 
there  was  but  a  Second  of  Time  fi"om  the  paflage  of  the  Sun's  Center  unto 
the  paflage  of  the  feme  anterior  edge  of  the  Coronet. 

At  8  a  Clock,  jo'.  the  fore-edge  was  in  the  fame  Horary  Circle  with  the 
Center  of  the  Sun  :  lb  that  in  one  day  and  an  half,  thefe  Spots  have  run  thro* 
very  near  the  third  part  of  the  Sun's  apparent  Semidiameter,  which  giveth 
an  Arch  of  19  Degrees  and  an  half  of  the  Circumference  of  the  Sun's  Body ; 
and  confequently  tneir  JDhmtal  Motion  about  the  Sun's  Axe  hath  been  of  1 3 
D^ees ;  and  the  time  of  their  Periodical  Revolution,  as  far  as  we  could 
conjedure  in  fo  little  a  time,  mufl  be  about  ly  days  and  an  half. 

Ja^.  I  a.  At  (J  in  the  Morning,  there  pafs'd  15' .  of  Time  between  the 
paflage  of  tne  Anterior  Limb  of  the  Crowny  and  the  paflage  of  the  Snn^s  C^en- 
ter  through  the  lame  Horary  Circle :  And  then  the  Southern  Limb  of  the 
Cro)m  was  a  Minute  and  an  half  diftant  toward  the  North,  from  the  Paral- 
lel of  the  ty£^uatory  pafling  through  the  fame  Center  of  the  Sun.  The  Figure 
of  the  firft  Spot  was  almoft  the  &tic  with  that  of  the  day  before.  The  fe- 
cond  had  taken  the  Form  of  an  Heart,  the  Point  of  which  was  turned  to  the 
North-fide,  and  its  bafe  ben^'een  the  South  and  the  Eaft.  Three  other  Imall 
Spots,  dilpofed  Triangle-wife,  ftood  over  the  faid  Bale,  and  were  accompa- 
nied with  two  others  upon  a  Line  turned  Southward.  And  they  were  all 
encompafled  by  a  Crown  running  out  into  a  Point  on  the  South-fide ;  and 
on  the  North-fide,  Eaft  ward,  it  nad  an  appendix. 

Aug.  15.  At  <J  in  the  Morning,  there  pafled  27''^  between  the  paflage  of 
the  Anterior  Limb  of  the  Crown,  and  that  of  the  Sun's  Center  through  the 
fame  Horary  Circle..  The  Southern  Limb  of  the  lame  Crown  was  two 
Minutes  and  an  half  diftant  from  the  Parallel  of  the  t/£f«»ir^r,  pafling  through 
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the  Center  of  the  Snth  whofe  Diameter  pafi'd  in  i^  9^\  through  the  faoie' 
Horary  Circle.  The  firft  Sfot  had  a  little  chaosed  the  Figure ;  the  iecond 
was  Quadrangular,  longer  from  Eaft  to  Weft,  than  from  North  to  South, :: 
It  appeared  bi^er  than  ordinary,  and  had  withal  on  its  (ides»  withm  the 
.  compais  of  the  Oraumj  three  other  (inall  Spots.  There  were  aKb  (een  four 
•  more  without  the  £dd  Cr<nvn  on  the  South-{Ide» 

^g.  16.  At  (J  in  the  Morning,  there  was  27'^  between  the  paflage  of 
the  Sun's  Anterior  Limb,  and  the  paflage  of  the  Anterior  Limb  of  the  Cnrwfk 
through  the  feme  Horary  Circle  i  and  38".  between  the  paflage  of  the  An-, 
terior  Limb  of  the  Crcwnj  unto  the  paflage  of  the  Suh*s  Center.  The  Southern 
Limb  of  the  (y^um  was  j  1  ofFfiom  the  Parallel  of  the  f^qnatorx  pafling  thro* 
the  Center  of  the  -Smw,  towards  the  North.  And  the  Obfcrvation  having 
been  made  yet  more  exadly  at  half  an  hour  paft  7  of  the  (ame  Morning,  this 
Diftance  was  found  rf  3''.  3  5  ".  The  Figure  of  the  firft  Sfot  in  the  begin-^ 
ning  of  the  Obfervation,  difler'd  not  much  from  that  of  the  precedent  cuy  ; 
but  afterwards  it  was  feen  divided  into  two.  The  (econd,  which  likewifa 
feemed  to  be  the  (ame  in  the  b^inning,  was  afterwards  divided  into  three, 
accompanied  with  black  and  dark  Points  without  the  Crmm  on  the  South-fide. 
The  lame  day  at  tf  a  Clock,  and  1 5  .  at  night,  the  Figures  of  theft  ^9tt 
were  much  changed.  There  were  5  Sfots  enclofed  in  the  Crown ;  The  two 
foremoft  wa^e  part  of  that  which  had  been  ieen  in  the  Morning  as  one  i  the 
two  others  following  thofe  two  firft,  were  part  of  the  fecond  in  the  Morning; 
.  and  without  there  were  5  Points  on  the  South-fide,  and  two  more  a  lit& 
further  to  the  North,  which  Points  were  ranged  as  in  another  Area  made  up^ 
of  other  Points  fo  finall  that  they  could  fcarce  be  perceived* 

,Attg.  17.  in  the  Morning,  immediately  after  the  Rifing  of  the  iSiwr,  there 
appeared  tnree  very  dark  Smsy  which  form'd  in  a  manner  tnefe  Letters  FuJ^ 
pofited  from  Eaft  to  Weft,  and  included  in  their  wonted  Crounh  which  ftretcn- 
ed  out,  as  'twere  two  Arms,  or  two  Handles,  one  to  the  South,  and  the 
other  to  the  North.  There  pafs*d  i%^\  between  the  paflage  of  the  foremoft 
Limb  of  the  Stm,  and  that  of  the  foremoft  Limb  of  the  Crowfh  and  47;''.  be- 
tween the  paflage  of  the  Anterior  Limb  of  the  Crowfh  unto  the  paflage  of  the 
Swis  <  enter.  The  Southern  Limb  of  the  iame  Croam  was  diftant  1 1^  17  '. 
from  the  ParalUl  that  touched  the  Sun  on  the  North-fide,  and  4'.  38'.  from 
the  Parallel  that  pafi'd  through  the  Center. 

uifig^  1 8.  at  7  in  the  Morning,  the  Stots  which  appeared  through  fome 
r  louds,  had  almoft  the  fame  ftiape  with  thofe  of  the  day  before,  only  with 
this  difi^erence,  that  they  were  a  litde  dofer  together,  drawing  from  Eaft  to 
Weft.  There  lapfed  15^'.  between  the  pafl&ge  of  the  Anterior  Limb  of  the 
Suny  and  that  ot  the  Anteiior  Limb  of  the  SpBh  through  the  fame  Horary 
Circle,  and  52  *  ^^  of  the  foremoft  Limb--ef  the^^r  unto  the  paflage  of  the 
Center.  The  Southern  Limb  of  the  Sfot  was  9'.  13^'.  diftant  from  the  Por^ 
rallcl  that  touched  the  Northern  Limb  of  the  Smiy  and  6 ,  41  ^  from  the  Pa* 
rallel  that  pafs'd  through  his  Center.  At  5  a  Clock  and  55'.  at  night  of 
the  fame  day,  there  lapled  ii^^  between  the  paflage  of  the  Anterior  Limi> 
of  the  Swi  through  tne  (ame  Horary  Circle,  and  the  paflage  of  the  Anterior 
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Limb  of  the  OwMy  mi  from  thence  unto  the  Paffiige  of  the  ^*s  Center 
5A'/'  The  Limh^fiheGronm  next  the  ParaBcl  pafling  through  the  Center 
or  the  SMfty  was  difhnt  from  the  fame  ParaBet  y'.  /^o'. 

-4"gt  i9»  fr^^'n  4  to  5  in  the  JEvening,  the  Sju  appcar*d  Oblong  near  the 
Smi^  dircumfeience,  frgm  which  it^^M^cUftaot-about  the  breadth  of  thefatne 

Jbig.  xo.  m  &e  Monun^>  which  was  not  the  full  feventb  fix>m  the  day  that 
they  were  arrived  to  the  middle  of  the  Disk,  they  difappeared. 

The  af^orent  Velocity  nigh  the  Center  was  iuch,  that  if  it  hacl  continued 
the  Jime»  the  SutuyfOf^  -ha^e.  arrived  almoft  in  4  days  to  the  Limb  of  the 
Disk;  but  in  tnis  Hypothtds,  that;  .the  Sfm  were  ..adherent  to  the  Ste's 
Surface,  or  at  lelift  very  nigh  to  it)  this  appaoefit  Velocity  was.toloflen  ac^^rd* 
ingas  they  Ihould  removefrom  the  ^enter^  ashadhcome  to  pafs  ki  lefltd**  The 
Diminutian  of  the  iehg&  of  the  Miily  Cmvn  wasin  amaiUi^  proportionahk  to 
the  Diinimition  of  the  «>pirent  Velocity  ;  fmce  that,  w^n  tnis^  Crown  was  in 
the  middle^  and  in  a  Situation,  "wherein  its  true  Figure  codd  be  beft  feen^ 
k^ppc&r^  Oblof^  and  of  the  Form  of  an  human  Ban  its  ^reatefi  Diameter 
jdpecfiing  Eafl  and  Weft ;  but  being  nigh  the  Limb,  this  frnoe  Diameter 
ieemed  to  (horten  y  ^and  having  appealed  greateft  in  its  firft  Situation,  it  ap* 
pear 'd  ledl  in  this,  becaufe  it  was  almoft  in  a  Circle  that  pafi'd  xhrougK  tne 
Center  of  the  Sun,  whofe  equal  Arches  ate  by  fo  niuch  the  more  Oblique, 
4>yhow  much  they  appro^h^more  to  the  Limb  of  His  Disk,  and  confequent* 
hr  appear  lefs,  acc^wding  to  the  Rules  of  Opkiki ;  mean  time,  the  Diameter, 
that  was  turned  from  South  to  North,  apparently  kept  the  fame  bignds  it 
had  near  the  Center,  becattfe  it  ^was  in  a  Circle  ahuuft  ParaBel  to  the  Horizon 
of  the  Stmy  which  formed  the  Reprefentation  of  its  -  Limb)  and  whofe-  equal 
Arches,  ^by  the  fame  Oftkd Kea/ons).  do  not  appear  contraded. 

J.  Seveial  curious  Obfervers  at  tmdony  havefeen  one  of  thefe^^//  recurred  ?r  A^^"*!  -^^ 
to  the  Sun's  Eaftem  Limb,  about  uing,  1  p  St.  ACas  M.  Caffim  prediSed  they  n.  7^?^  nvj. 
ihftuld  return. 

-^£.  JO,  \6ji.  I  law  a  large  Sm  in  the  Center  of  the  Sttn^s  Face  about  jjr  ^.  Hook  .• 

Noon.  N.  77.^19^ 

Sept.  I.  At  3  a  Clock,  I  fiw  the  fame  Sm  moved  about  a  quarter  of  the 
Diameter  of  the  Sun  Weftw^rd  :  it  confifted  of  one  greatei*  and  two  lefTcr 
bkick  SpotSy  with  a  Dnsk^j  Clond  incompafling  them  :  The  Diameter  of  the 
whole  Phaenomenon  was  about  /.  of  the  Diameter  of  thciSfiwr,  and  it  was  di- 
ftant  from  the  next  adjoyning  Limb  *^  (that  is  exadly  one  quarter  j  of  the 
Diameter  of  the  Sun. 

5.  Maculae  Solares  Obfer\'at»  fuere  nohisHambut^i  i  26.  j4ug.  St.  V.   p^'o'L^*'*  ^*°* 
mo  fere  die,  quo  iterum  Apparere  caperunt;  ad  ufque  5.  Sep.  quoad  Llm-^J.  Tgf'^.psj. 
bum  quam  proxime  accefTere. 

XXV.  jim.  \6'j6.  Jun.  28.  St.  N.  Habemus  in  fole  fatis  Ingentem  Ma-Sj%u  ohfm'i 
culamy  qu3B  Solem  ipfum  mediavit  h.  4.  poft  Meridiem,  cimi  Latitudine  Au- Ji'Qflj*-^ 
ftrali  4'., ;  ejus  Diftantiam  a  Polo  Auftrali  Solis  ex  pluribus  Obfervationibus  N.  117.  p.  i^^ 
fupputavi^.  78  '.     Si  fatis  habuerit  Confiftentiae  aa  abfolvendum  Circulum 
cxpedanda  Reftitutio  ejus  ad  Medium,  Diei  2  5.  Jul.  velpere,  cum  majore  La- 
titudine Auftrali.  XXVI. . 
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Mr.  jySifllrjf  faith,  That  he  faw  a  Spot  again  on  the  fifth  day,  8^.  jo^ 
nupte,  very  near  the  Limb  of  the  Sun,  to  that  it  appeared  only  as  a  fine  Line ; 
but  by  reafon  of  its  finenefi  and  the  too  great  Height  of  the  Sun,  he  could  not 
take  any  mcafures  to  determine  its  Place  and  Latitude  by ;  and  that  while  the 
Spot  continued  one,  as  it  was  yuly  25.  he  meafured  to  the  middle  of  it ;  as 
alfo  when  the  Pieces  were  divided,  but  not  far  disjoined  :  Afi:erwards,  when 
they  were  feparated  confiderably,  he  obferved  the  middle  of  the  bigger  Spot, 
which  was  to  the  South,  apparently,  I  fuppofe ;  but  really  North  :  for  fo 
orily  his  Obfervations  will  agree  with  thofe  of  Mr.  Flamfteed  exaSly. 

Hence  it  feems  very  evident,  Cfiuth  Mr.  Flamfteed)  that  the  Spot's  way  was 
not  inclined  to  the  EcUptickS^x  or  feven  Degrees,  as  Schemer  and  (om^  others 
make  it,  but  much  lefs  by  the  joint  Content  of  the  Obfervat.'ons  of  both 
our  Obfervei-s.  Mr.  Hdlej  adds.  That  confidering  the  Motion  of  the  Spot 
crofi  the  Sun's  E  isk,  as  both  their  Obfervations  give  it,  it  appears  that  the 
Latitude  was  not  fo  great  at  its  Entrance  into  the  Sun  as  in  the  middle  of  him. 
And  by  Mr.  Flanjfteats  Obfervation  it  was  gi^teft  on  the  firfl  o^^ngufly 
and  then  again  inclining  towards  the  Ecliptick.  If  you  grant  this,  it  >\  iU 
follow,  iniers  Mr.  FLaiifleed)  that  the  Sun's  Axis  was  inclmed  to  the  Plain 
of  the  Orbis  magnm  \  but  the  quantity  of  this  Inclination  muft  not  be  verj' 

great 
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Seat*  The  Nodes  of  the  Sun's  Equinox  and  Ecllptlck  he  gueflb  to  be  not 
-  fiom^e  beeinning  of  Cancer  and  Qfrkam ;  and  that  from  Gmcer  to  C<- 
p'kam  the  Eann  is  Nonh  of  the  Sun's  t/£^iuitor  ;  fix>m  Ofriccm  to  Qmcetr 
5outh  of  the  fame :  And  the  Period  of  the  Sun's  Revolution  in  relpedof 
the  fixed  Stars  2  5  Days,  9 ,  hours  fufficiently  cxad.  Of  which  things  thefe 
two  Obfervators  fay,  they  might  have  been  more  certain,  had  not  the  Sp9t  in . 
its  paflage  broken  into  fb  many  parts,  and  thofe  often  varied  their  Poutions 
to  each  other. 

X.  Solarem  MacuUm  hie  obfervavimus  ^6it6  Jb$g.  ad  14  St.  N.  Collin 
tioneque  Obfervationum  didicimus,  earn  mediamjltineris  fui  in  fblisDifco  Ap^ 
parente  tenuiife  circa  Mediam  No&em  poft  8.  diem  Aig.  indiftantia  App*- 
rend  trium  minutorum  a  Centro  Auftrum  verfus.  In  pjures  difhada  partes 
eft,  qus  inviccm  Boream  &  Auftrum  verfus  indies  fatis  manifefto  intervallo 
disjungebantur,  adeo  ut,  prster  Motum  Communem  circa  Solis  Axem,  (in- 
gulas  partes  Propriimi  inter  fe  diredum  habuerit.  Hanc  Porro  Maculam  di- 
verfam  efle fentio  ab  ca  quam  praecedenti  Menfe  Jtimo  ci){cnaveramus.  Ilia 
quippe  cum  medium  Itineris  fui  in  Difco  Solis  Apparente  tenuerit  die  2  8  e- 
jufclem  Menfis  ad  eundem  proxime  fitum  reveria  effet  (fi  fuiflet  fuperftes  die 
2  5  "JtiUi  Node  fequente,  ut  deducitur  tum  ex  ejus  Velocitate,  Tempore  fuac 
Apparitionis  obfervata,  tum  etiam  ex  Curfii  aliarum  macularamy  qu£  perio- 
dum  fuam  circa  Solem  ^  nobis  videntur  abiblvere  Spatio  dienim  27  cum  tri- 
ente,  vel  irj  cum  femiile.     Ejus  practerea  femita  diverfa  eft  a  prascedenti ; 

frior  quippe  paulo  remotior  fuit  ab  ^Equatore  macuUrkm  quam  pofterior. 
laec  porro,  fi  fatis  lubuerit  Confiftenciae,  ad  Medium  S9lem  recuit  die  5: 

Scftembris  mane. 

<  •  -  ♦ 

XXXVII.  jinn.  i^Sa.  jifr.  25-  About  an  Hour  before  Noon  I dilcover'd ir^«t,  Ohfnvti' 
a  large  Spot  entered  witnin  the  Sun's  Disk  a  little  diftant  from  his  following '» the  Sum-  byy 
Lin3).  Thefe  Appearances  however  frequent  in  the  days  ofScheiner  and  GW/-  ^['J^^^^^^^i, 
leoj  have  been  fo  rare  of  late,  that  this  is  the  only  one  I  have  feen  in  his  Face 
fince  December  16 j  6.  By  the  obferved  Meridional  Diftancesof  it,  and  the 
Sun's  Southern  Limb  from  the  f^ex  at  Noon,  I  found  it  to  have  3^  49^'. 
more  North  Declination  than  the  Sun's  Center,  and  at  }^.  3  5'.  after  Nowi, 
I  meafuted  its  Diftahce  from  his  next  Limb  4^'^* 

Next  Morning,  j4frUi6.  I  faw  it  more  Kemote  from  his  Limb,  andby^ 
the  Obfervarions  then  made  at  8  h.  wane  ]  determined  its  Longitude  fix^m 
the  Sun's  Axis  66  ^  Dcg.  and  its  Declination  from  the  Solar  ^Equator  9  \ 
Deg.  South..  Whence  luppofing  the  Revolution  of  any  point  of  the  Sun  to 
the  fame  fixed  Star  tobe  performed  in  2  5 -days  6  houo,  the  Angle  of  his  Etju^  . 
tar  and  our  Eclipticl^y  JDeg.  and  the  Longitude  of-his  Northern  Pole  '^Vi  16 
Ikg.  I  defigneci  the  Line  of  its  Way  or  iTrace  over  the  Sun,  and  the  Points 
in  it  where  the  Spot  would  appear  every  Morning  after  at  the  fame  hour,  till 
its  Egrels  on  the  8  th  oiMopf^  which  I  found  altogether  confirmed  by  fuch 

)'       Obfcxvations  as  I  made  till  then ;  fa  that  I  had  no  E.eafba  to. doubt  of  the 

\      ^Theory. 

I  .  Whca-'. 
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When  the  Sfot  vras  near  the  iriddle  of  the  Siuh  it  appeared  vety  bitwd, 
and  almoft  fquarCj  the  Nucletts  of  the  fame  Figure  about  40''.  Diameter  ;  but 
when  it  was  near  the  Limb  miich  narrower,  and  almoft  Oval :  It  feemed  to 
have  Confiftcnce  enough  to  endure  a  fecond  Return ;  if  it  fhall,  it  willienter 
the  Vifible  Disk  of  the  Sun  on  the  z  ift  of  Majf  in  the  Evening,  and  in  its 
paflage  over  him  defcribe  a  Line  nearly  ftreightj  with  greater  Latitude  from 
the  Ecliftkh 

Tofnd  i»  «rM  XXVIIL  One  ofthe  M^ans  ufedby  M.  .*4i«^«r.to  Enlighten  an  ObjeAin 
p2^e7/**rl*£iM  ^Iwt  Pmportion  one  pfcafeth,  is  by  feme  great  Obje(5l-Glafs>  by  him  cabled 
Ugbtmd  hy  tu  a  Plaranan  one,  becaule  that  by  it  he  (hews  the  diff^ence  of  Light,  winch 
iJ^Auzout.  ^  ^^  Panets  receive  fiom  the^iM,  by  making  ufe  of  fcveral  Apertures,  pro- 
N.  4.  ^.  68  *     portionate  to  their  Dillances  from  the  Suib  provided  that  for  every  p  Foot 

Draught,  or  thereabout,  an  Inch  of  Aperture  be  given  ibr  the  Earth.  Do* 
ing  this,  one  fees  (faith  he)  that  the  Light  whicn  Mercury  receives,  is  fir 
enough  from  being  able  to, bum  Bodies,  and  yet  that  the  feme  Light  is  great 
enough  in  Sainrn  to  fee  dear  d\ere,  feeing  that  (to  him)  it  appears  greater  in 
Saturn  than  it  doth  upon  the  Earth,  when  it  is  over-caft  with  Cfouos,  which 
(he  adds)  would  fcarce  be  believed  if  by  means  ofthe  GMs  it  didaot  fen» 
fibly  appear  fo. 

t^JSnuimxis ;  XXIX.  The  t^ipuu^oei  of  this  Year  1  tfpp,  according  to  the  Ohfetvatiom 
^ii.  worocl- Qf  ^,  tf^ortz^lbdur  ^  Nurenbergy  happened  March  >^.  20^  x^.  i-f^.  and 
N."ii^  ^.6z?.  Seft.  II.  ro\  22'.  42''.  which  by  his  Tables  ought  to  hrrt  hsoi  March  ^ 

zoK  4o^5o"<;  and-fiyrf,  12.  iD*»-  52'.  52''. 

^Stri^^  XXX.  TFor  the  well  obfervingirf"  Solar  Eclipfes,  ca'ft  the  Species  ofthe  Sun 
Afr!  FlamtocL  through  a  good  Telefcopeof  a  competent  Length,  on  an  extended  Papers 
N.  s\^  ^  1104.  placecf  behind  the  Eye-Glafs  fo  fir,  as  that  the  feid  Species  may  appear  atleaft 

6  Inches  over;  then  divide  both  his  Periphert  mto  5  (Jo  D^ees  for  the 
better  Obferving  the  Inclination  of  the  Ofjps  of  each  Phafi$,  and  his  Diame^ 
ter  into  Digits  and  their  Parts,  by  Concentrick  Circles,  for  meaftiring  the 
Quantities  of  the  obfcured  Parts. 

AnKcUffirfihe  XXXL  T.  The  £c%?  began  at  5''.  45'.  h.  ' 

>e^T:-i/"-  (     T|Diam.~at  tf  x>o    ^f    5  Dig.-  at  7    tf 

Xondon;  \    4  Digits,    at  (S     7(^4  I^^g*"^  ^^  7  ^5 

L^hy,  It  ^  aarkned  /    5  Dig—  at  <J  15   U   5  big—  at  7  20 

M^S:^^  /  7  gig—  «  6  3J,i  Y    '■  Sg—  «  7  5* 

N. i<,p.i>s.  ^     <S  Dig.—  at  6  57     A    o  Dig.—  at  7  37 

Its  T>$tratioH  hence  appears  to  have  been  one  hour  and  54%  Its  greateft 
Obfiuritj  fomewhat  more  than  7  Digits.  About  the  middle,  between^ the 
Perpendicular  and  Weftward  Horizontal  Radius  ofthe  Sun>  viewing  it  ^iro' 

Mr.  Bpjle'^ 
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Mr.  BcjU^s  60  Foot  Telefcope^  there  was  perceived  a  little  of  the  Limb  of  the 
^oon  without  the  Disk  of  the  Sun  ;  which  feemed  ro  Ibme  of  the  Obfer* 
vers  to  come  from  fome  fliining  Atmofphere  about  the  Body  either  of  the  Sun 
or  Moon.  They  affirm  to  have  obferved  the  Figure  of  this  Eclipfe,  and 
meaiiuied  the  Digits,  by  cafting  the  Figure  through  a  5  Foot  Tdelcopc  on 
an  extended  Paper,  fix*d  at  a  certain  diftance  from  the  Eye-Glais,  and  having 
a  round  Figure ;  all  whofe  Diameters  were  divided  by  6  concentrick  Circles, 
into  12  Digits. 

2.  The  Eclipfe  began  at  5**.  44^  52'^  mane.  It  end^d  at  7^.  4}^  6  '^.  So  ^^  p^^j^ .  ^^ 
that  its  whole  duration  was  i^.  58'.  14".     The  greateft  Obfcuration  was  ^i.  Paycii. 

7  -^'i-  5^'*  ^^^  ^^  feemed  to  have  been  greater  by  j^  which  Mr.  P^ert  im-  '  '  ^'  ^^' 
putes  to  a  particularMotionof  Librationof  theSun*s  Globe,  which  entertained 
that  Luminary  in  the  &sne  Phafis  for  the  fpace  of  8^  and  fome  Seconds,  as  if  it 
had  been  flopped  in  the  midfl  of  its  Courfe ;  rather  than  to  a  Tremulous 
Motion  of  the  Atmofphere,  as  Scheiner  would  have  it.  The  apparent  Dia- 
meters were  abnofl  Equal :  for  in  the  Phafis  of  6  J>mtSy  the  Ciroraiference 
of  the  Moon's  Disk  paffed  thro*  the  Center  of  that  ot  the  Sun,  fb  as  that  two 
Lines  drawn  through  the  two  Horns  of  the  Sun,  made  with  the  common  Se- 
midiameter  two  Equilateral  Triangles. 

The  Beginning  and  Middle  c?  the  Eclipfe  happened  to  be  in  the  North* 
Eaflem  Hemifpherc,  and  the  End  in  the  South-Eiaflem.  The  firft  Contad: 
(as  'twere'  of  the  two  Disks,  was  obferved  in  the  fuperior  Limb  of  the  Sun*s 
Disk  in  refpect  to  the  Vertical  Line,  and  in  the  Inferior  in  rcfpect  to  the 
Ecliptick.  But  the  Middle  and  the  End  were  feen  in  the  Superior  Limb,  in 
refpect  both  to  the  Vertical  and  the  Ecliptick  :  And  what  to  M.  Pajtn  feems 
extraordinary,  both  the  B^inning  and  the  End  of  this  Eclipfe  happened  to 
be  in  the  Oriental  Part  of  the  Sun's  Disk. 

3.  The  £cil)y?  b^;an about  5  a  Clock  in  the  Morning  ;  at  5*^.  15'.     The^t  Madrid*' 
Sun's  Altitude  was  6'.  5  5  .         '  h  '*«  ^ri  rf 

The  Middle  of  it  was  at  (S^  z\    The  Sun's  Altitude  1 5  >.  5 '.  \hu!^!t'^. 

The  End  was  exactly  at  7'*.  5'.    The  Sun's  Altitude  25^.  2 4^ 
The  Duration  2*»  4'. 

Thirty  feven  parts  of  the  Sun's  Diameter  remained  Light,  and  6^  were 
Darknedf. 

4.  In  this  Ecliffi  it  is  chiefly  obfervable.  That  the  Semidiameter  of  the  At  Bantxick ; 
Moon,  from  the  very  b^inning  to  about  ^  ox  6  Digits  of  the  Increafing  ^  -M.Hevclius» 
Phafis,  was  almofl  equal  to  the  Semidiameter  of  the  Sun  :    But,  after  the      '^*  ^'  ^^^^* 
greateft  Obfcuration,  when  I  again  contemplated  the  Moon's  Semidiameter,  I 

found  it  S^''.  or  9^^,  bigger  tbui  that  of  tne  Sun  ;  fb  that  the  Semidiameter 
of  the  Moon  was  not  dways,  during  the  EcUpfej  conftant  to  itfelf.  Of  this 
Variation,  the  Excellent  IJmaelBulUdJm  hath  aUb  obferv'd  fbmething  at  Paru. 
For  he  hath  written  to  me.  That  in  this  fame  Eclipfey  the  Semidiameter  of  the 
Sun  to  the  Semidiameter  of  the  Moon  was,  as  16 .  9^'.  to  16^.  %z^\  but  that 
in  another  Phafis  of  6  Digits,  the  Semidiameters  appeared  equal. 

Vol.  L  O  o  Ords 
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Hifce  Obiervationibus   peragendis  Sodum  acciveram  Amicum  metun  i<^  Greenwich ; 
Ed.Hatlei$m.    Tubos  prasparaveram  duQs,  altemm  Digitos  iptff.  longum>  ^^f'^^*™' 
quocum  &  AGcrometro  Taumltumo  9   Ego  ipfe  oAo  Pnafium  priorum  cepi  N,  117.  p.  46i^  . 
MenfuraS)  alterum  Digitorum  duntaxat  10379  quocum  &  Mkrcmetro  meo, 
lis  adfcmtas  Menfuras  HaUehu  cepit :  in  duabus  tamen  ultimis  Aniinadverfio- 
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pidum  Diftantiam  majori  Tubo  dimetiente.    P^ulo  ante  Initium  advenerac 
Nobiliffimiu  Prxfes  R^s  Sodetatis  Dom.  Vice-Comes  Brottnckgr^  qui  Men^ 
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Fraecife.    Defiit  Eclipfis,  quantum  per  Aeris 
Vibrationem  potui  dicemere.    Exitus  Locus  adeo  Vertici  vicinus  erat,  ut  in 
quam  ab  ea  partem  inclinaret>  bene  non  potuerim  definirei  etiamfi  horap  29'* 
per  HoroI(^um  Cufpides  Horizonti  apparerent  Parallelx. 

Solis  Dianieter  hora  9.  10^.  erat  23  34 ;  fatis^it  putavi  praecife. 
Deinde,  accedente  fole  ad  Meridiem- per  I4neam  longam  Meridianam,  Ho* 
rologium  jufto  tardius  inventum  fuit  fcrupufis  i'.  '42'".  Magno  aiitem  iEgui- 
nod  iali  Sciaterico,  quomedias  minorefve  Scrupuli  horariipartes  pofTum  diftin- 
guere>  Horolc^ium  toto  hoc  mane  tardius  duntaxat  45".  Corifectioni  tamen 
per  Lineam  Meridianam  quam  Sciaterico  fidendum  puto. 
7h.  50.  Nihil fub Sole. 
7     5olInitium  accurate.    . 
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47;  NonFinita;  ImminenteFine. 
<5.  Cum  Sol  e  nubibus  emci^eret,  Altitudinemgraduum48  accedens>  ad eum  f^f?^?  v  . 
direxi  Qpadrantem,  quemad  hanc  Altitudinem  inunotum  tenui.  Ex  quo,  Solis  ^    •    ^ 
Margo  fuperior  ^  tetigit  Filum  Horizontale  c  ^  in  Foco  Telcfcopii,  ad  adven- 
turn  Centri  b,  fluxere  feamdae  horariae  104  =4^  vel^r ;  A  tranfitu  Centri 
b  ad  tranfitum  Marginis  Lunae  Superioris  0,  Secundae  n  =  ^  /;  A  tranfitu  Cen- 
tri by  ad  comu  Superioris  occidental  Cy  fluxere  Secundae  2  5  ;  =  f  A;  A  tran- 
fitu Centri  bj  ad  tranfitum  Comu  Inftrioris&  Orietttafe  ^Secund  c  5^3  =:  #  /^ 
Hinc  determinatur  LineaComuumiV,  (feclu(avariatione}ejufquc  Inclinatioad 
Horizontem  Ikj  &  Punctum^  concurfiis Tangentis  Lunam  cum  Secante  iefr 
&  Tangens  ipfa^^.  Media  proportionalis  inter  fhpe:  8c  Anguli  n  0  e,  t  0  i,. 
tine  Angulus  ioei  &  Triangulum  iocy  Lunari  Circumfercncia  infcriptum.. 
£x  iis9  aliifque  ex  j^omrnia  datis  deduxt 
Initium  effe  debuifleP^^/Jr— 7'".  55' 
Finem  vera  -  iq  i  2  .  vd  circitcr..  Tem^^ 
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8.  Diebus  prxccdentibus,  locum  aptiflimum  clegimus  in  quo  Acre  Puro^/ Ari^ion; 
fiueremur,  videlicet  Onrvemttm  RR*  PP.  CarmelitarHm  Difiaktatarum,  qui  re-  h  ^'  ^^^Hct.' 
fpcdu  Civitatis  ufvcn.  ad  Ortum  veigit  &  moenia  ftringens  A^re,  Fumo  &"•  i+^./^-'oio 
Vapotibus  urbanis  libero  gaudet ;  in  medio  Horti  Cameram  Obfcuram  Tape- 
tibus  conftruximus,  &  in  eS  Inffa-umenta  ad  obfervationem  neceflaria  rite  cofe- 
cavimus. 

Tubo(picillum  aptavimus  Lente  Oculari  ConcavS,  &  Objeftivl  Convexi 
inflnidum,  duplicem  habens  motum  firmo  Suftentaailo,  Vercicalem  fcil.  & 
Horizontalems  afllxam  Tabellam  immobilem  firmatis  coclileis  fecum  circum- 
ducens>  Oculari  Vitro  Temper  parallelam  charta  candidiflima  indutam,  in  qua 
Sokrem  Speciem,  diftantisi  Tubo^icilli  determinatam  defcripfimus,  hujus  Dia- 
knetrum  Circulis  Concentricis  in  duodecim  Digitos  divifimos,  &  quemlibet 
Digitorum  in  partes  Sexagefimas* 

Loco  Quadrantis,  qui  pluribus  indiget  cautlonibuS}  &  nimium  obnoxius  eft 
vaciUationibuS)  Gnomonem  ad  capcandas  umbras  Solis  in  partes  400,  optime 
divifum  difpofuimus,  ita  ut  liberi  moveretur  Situm  Verticalem  ope  perpendi- 
culi  confervans.  Tandem  Horologium  Rotatile,  minuta  prima  &  fccunda 
indicans,  motu  Penduli  cimi  Cydoide  praeparavimus. 

Ipla  die  Eclipfis  undedmS  JwHty  hori  una  circiter  poft  ortum  Solis,  ufque 
ad  Initium  &  Finem  Eclipfis,  Specicm  ejus  Lucidam  in  Charta,  fine  intei-mif- 
fione  reccpimas  &  quiJibet  ex  nobis  Infmimento  fibi  deftinato  femper  invigi- 
lavit ;  Dominus  de  Beamhamps  Mufirum  Avcmoncnjinm  M^cftas  Ampliflimus. 
Ego  quoque  cum  illo,  Tubofpicillo;  Dominus  de*y.  Fkrent^  Vifus  perfpicacif- 
fimi,  Gnomoni ;  Dominus  Motuomer^  Horoloeio,  cum  Domino  M$tru  Pref- 
bytero,  in  Mathematicis  &  praefertim  in  Hoiofogiis  veHatiffimo. 

Statim  ac  fenlibilitcr  cocpit  Umbra  Difcum  inire,  quantitateoi  partium  Ob- 
fcuratan-fm,  Umbram  in  partibus  Gnomonis,  &  Horam  horologii  notavi  t?  di- 
refto  primx  PhaJis,  &  ita  collegi  Phafes  39,  contentas  in  fequenti  Tabella. 
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*Cornua  Solis  Verticalia  difiabant  i  Verticali  Soils  hinc  inde  gradibus  circiter  3  o. 
Unde^tet  Centrum  Liins  tunc  reperiri  Peripheria  Solis,  &  Lineam  Diacen- 
tron  effe  squalcm  Semidiametro  Solis.  Verum  poft  Medium  Edipfis,  mutati- 
onem  aliquam  in  Diametro  Umbrs  deprehendimus ;  apparuit  enim  Umbra  pau- 
lulum  magis  Convexa^  &  ideo  Semidiameter  brevior,  fed  fer^  infennbilitei'. 
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Alt.  0«  19"-  W-  Finis. 
^  fieOhftr-       ?  •  The  Beginning  of  the  Eclipfe  could  not  be  feen,  biit  was  deduced  from 
vator;  i  bi  St.  the  following  Phales.     The  Apparent  Diameter  of  the  Moon  appeared  le& 
c^iiVini.n.  i6i.jf,jy,j[J3t  of  the  Sun.     It  was  judged  that  the  Dilatation  of  the  Sun's  Light> 
}.  ti95.  n.  163.  ^jgi^^  j^^  jjjg  jjoon-s  Diameter  feem  lelj. 
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The  Beginning  was  deduced  from  many  Obfervatjons  made  foon  after  it. 
The  Moon's  Diameter  appear'd  then  not  to  be  more  tlian  about  3  o^ ;  though 
By  the  Obfervations  of  her  Diameter  fome  Days  before  and  after,  it  was  jucfc- 
cd  to  be  5 1''.  30'^.  But  the  Extremities  of  the  Horns,  on  which  depended 
the  Exa&nefi  of  the  Determination,  appear'd  a  little  Blunted. 
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F-747-  Horologiis  &  Qfcillis  noftris  fuerat  peccatum. 


O^ftri, 
Cfim/ifts 
Jecinus. 


0  6 

1  O 

1  3 
X  6 

2  « 


\ 


9 
5 

a 


4  4 

4  <y 

y  o 

5  3 


5 

7 
7 


5 

7 

4 
I 

8 


-«    7 


TemferaOf 

cilLumria  k 

CceleCor- 

reSa, 

h.  '     " 

2  03  00 

1  07  44 

z  10  44 

X  15  ip 

»  »5  44 

»  21  34 

*  M  44 

a  25  3s> 

»  *^  54 

2  33  04 

2  3<f  34 

2  40  04 

2  43  14 

2  48  15) 

2  50  op 

*  57  50 

2  jp  14 

3  08  24 

5  u  op 

3    2p    ip 

3  3»  35 

3  37  H 

5  3P  »5>l 

^MMmi  Eclipfis. 


Medium  quad  JUlmifecit  71  AiX«|y?r« 


Obfcuritas  Maxima. 


«»'}ir  !«/  xirrptM  n  mr^* 


5  S 


( ^n) 


k  '    " 

1  ^  ^ 

3  44  aj** 

5    o 

3  47-5J> 

4    4 

3  5°  34 

3    9 

3  55  54 

z    9 

4    2  45> 

»    5 

4    4  5^ 

2      2 

4    tf  ip 

2      O 

4    7  54 

'      4 

4  15    5> 

I     o 

4  M    4 

o    7 

4  »^  49 

o    5 

4  iP  3P 

1 

4   21    14 

Finis  Eclipfis. 


jk  Lisbon,  i^. 
h  70- 


1 5»  Mr.  y^co^/  at  Uston  Noted. 

The  B^inning  of  the  Edipie  u  iK  30 ^  ezidly.. 

The  Ending  at 4     12. 

14.  Mr.  -r^i  and  Mr.  Moijnenx^  toward  the  Middle  of  the  Eclipfe,  having  ^«  IitUnd.  i^* 
a  ftiort  View  of  the  Sun ;  they  Judged  that  about  8  Digits  were  covered': 

at  the  Ending  alfo  having  a  faint  View  thereof  j  they  afligned  its  End  at  i\ 
5^^p.-ra. 

Tne  fame  Edipfe  was  oblerved  by  one  Mr.  Oshnrfh  nigh  Tndagh.  Imthtm 
i\  57'.  jo'''.  Fims  }h.  ^6\  zo^'. 

1 5.  Defumebant  Solis  ^  Vertice  Diftantias  D.D.  Jo.UidovicM  DowBm^  ^u^^^^' 
NocoLuu  Ignatim  JomettUs ;  Phafibus  determinandis  ores  aderamus,  D.  D^  3^«6ulWmini!" 
GalcattHS  MiWzjMy  ffercfdes  FkncttM,  &  JE£9.    Obfervationes  fcribebat  D.  urr-n.  103.  f.  if 8^ 
gorius Malifardfis ;. Horas vero in  Horologioootabat D.  Banekmcfti Rrrdrmt* 
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Notabile  fiiit  i  cum  Qpantitas  EclipHs  fuerlcDig.  7.  20'.  quod  non  modi- 
cam  AJris  OflFiifcationem  debebat  inducere,  (ut  alias  multoties  in  confimilibus 
Defedibus  obfervatum  eft,)  nihibminus  tamen  vix  (enlibiliter  confuetum  in 
Sole  Libero  Aeris  ftatum  mutatum  fuifle  %  unde  plurimis  Solem  non  refpici- 
eotibus  orta  fufpicio,  aut  Solem  non  defecifl^  aut  minimum  quidem ;  cujus 
quidcm  rei  non  alia  mihi  videciu-  affignanda  caufa,  quam  ingens  vis  Nubium  i 
Sole  maximb  iUuminatarum,  qus  non  mulcum  ab  eo  difiabant  >  ab  his  enim 
Solis  Radius  per  Reflexionem  &  Reftadionem  multiplicatus  certc  Intenfior 
redditus  deficientem  aliunde  Splendorem  potuit  compenfare. 

.AnEcUffeofthe     XXXV.  I.  Dr.  WaBi4  writes  from  Oxford  that  this  Eclipfe  of  the  Sun  was 
*68  '^^^^o     ^^^^^  ^here  about  i.^  Digit ;  between  one  and  two  a  Clock.  Afternoon, 
ford!  n.  187.'       ^*  HaecjEci^jr,  etiamfi  contemnendae  Quantitatis  fiicrit,  ac  nudis  oculis  non 
p.  319.  omnino  percipi  potuerit>  tomen  ad  accuratam  determinationem  Parallaxis  &  La- 

In  divers  otkir  titudinis  Lunx  mdxim^  idonea  videtur. 
f.  /70  "'  '^^*     LoHdiHi,  feorfim  obfemtionibus  Hocl^  &  HaUeio;  Initii  Momentum,  Cccio 

licet  puriffimo,  ob  Obliquam  Incidentiam  Luns,  debite  Definire  non  licuir. 

Sed  ih.  i6\  jam  cccpta  erat  Eclipfis  iatis  notabiliter :  circa  ih.  40'.  prope 

Medium  Eclipfis,  Chorda  partis  Eclipfatae,  five  inter  Comua,  inventa  eft  9'. 

10^  .  cui  refjx)ndet  Arcus  3 5^,  in  Diamctro  vero  non  nifi  i\  30''.    Knis, 

confenfu  utriufque  Obfcrvatoris,  contigit  accurate  iK  3  \  o^^. 

Gremvici  in  Obfirvatmo  Regio^Flamficediiu  cadem  de  cauia,  Initium  non  vi- 

dit :  Fincm  vero  determinavit  2^^  4'.  1 5  ".  Medio  Eclipfis  five  Maxima  Ob- 

fcuratione,  Chorda  Panis  Eclipiatae  erat  5^  54''. 

Apud  Toneridge  prope  Londinftm  verfus  Corum,  Finem  vidit  D.  Hainesy 

R.  S.  S.  ad  .2:>  2'.  Quantitatem  vero  Maximam  dimidii  Digiti  ab  Auftro. 

"■^  <u  In 
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In  Infiila  BarhiiU,  ad  Oppidum  Brutge^Tenmy  Finem  habuic  t>.  Franl^  i  ^  j  o'\  ^ 
ante  quam  Solis  Altitudo  mit  j  ^••47^  ad  ortum,  hoc  eft  y^.  jtf^  45^^  Quan- 
titatem  Maximam  sftimatione  definivit  duorum  Digitonun  ab  Auftro. 

Nbrimherg^  eandem  Eclipfin  obfervavit  J.  ?•  fPTrnz^lhattr.  Initium  quidem 
accurate  I^  58  J ^  circa  Mediuhi,  fc.  ad  2^  16 {^.  Qjiantiutem  Mjoimam 
duorum  Dig.  pr«cife  j  Finem  vcro  ad  5^  I8^  i^^'. 

XJlnkt  Smtvuty  Ot^ervavit  HonoUm  Initium  ad  i^  48  ^  Qiiantitatem 
Maximam  2  \  Dig.  Finem  vcro  ad  5  ^  I(S^ 

Ul/Uy  obfervatore  Kirchioy  Eclipfis  jam  fatis  notabilis  ad  l^  20^  lo^^  ad 
2^  47  i'»  Digiti  1 1  circiter.    Finis  vero  Incidit  prscife  in  3  ■•.  15  ^ 

Zh-oHflmHd  Sile/U  denique  obfervavit  D.  G.  SchmbzJm  Maximam  Obfcura- 
tkxiem  pauk)  citius  quam  j''.  12'.  fiiifle  i  '-  Dig.  Finem  vero  3^  57^ 

XXXVI.  I .  I  did  not  fee  the  Spinning  of  the  late  Eclipfe,  but  the  End 
happened  here,  precifely  24^  9'^.  after  lo  a-Clock  in  the  Morning,  apparent 
Time:  The  greateft  Obfcuration>  which  was  10  Digits  and  a  Quarter^  was 
about  7  Min.  after  p. 
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Fmm  the  8th  to  tBe  12^  Phafis»  tbe  opake  Lknbjof  the.  Mood  otk  tfae 
South-fide  was  a  litde  rough ;  but  about  the  Northern  .Hom» .  to  near  a  4th 
part  of  the  Segment^  it  was  more  fmooth :  But  when  the  Moms  of  the  Edif^e 
were  almoft  parallel  to  the  Horizon>  before  and  after  the  1 5  th  Pliafis,  the  £x* 
tremity  of  the  gibbous  Limb  of  the  Moon  looking  downwards  was  fomewhat 
enlightned,  ana  of  a  kind  of  a  Saffron  Colour ;  but  though  the  Sky  was  £re^ 
from  Clouds>  yet  no  Stars  were  vilible, .  Nor  was  even  fiiffus  itielt  vifiUe  In 
the  open  Air,  unlefs  by  fome  more  fhap-fightcd  than  ordinary. 

Amongft  ipany  round  Plates  cut  out  of  thick  Riper  of  divers  Magnitudes^ 
differing  bx)m  one  another  5^^5  about  the  firfl  Phafis*  and  after*  none  agreed 
to  the  Limb  of  the  Moon  but  that  which  was  cut  to  a  Radius  or  Semidkme- 
ter  of  1 5^  5  o".  (tdcine  the  Radius  or  Semidiameter  of  that  of  the  Sun  to  be 
i6\a'^\)  and  diat  graaudly  (6  fwelled  or  augmented,  that  larger  Plates  were 
neccflary  to  be  made  ufe  of;  and  about  the  5  5th  Phafis,  none  lefi  than  one 
defcribed  of  a  RadiiKof  itf^  5'^..  would  agree  with,  or  equal  the  Appearance ; 
land  confequently,-  that  the  Ettameter  of  the  Moon,  about  the  End  of  the 
Ecllpfe>.  did  eaualize,  if  not  exceed,  that  of  the  Sun.  Befidesj  b  the  z  7th 
Phafis  (when  tne  obfcure  Part  was  6  Dig.  6 '.)  the  Body  of  the  Moon  did 
obfcufe  ijpore  than  two  ^ds  of  tbe  Sun's  Limb ;  which  is  an  Ajgu^ient  that 
its  Semidiameter  at  that  Time  was  equal  to  that  of  the  Sun. 

5>  This  Ecfipfc  by  thePbfervations  of  ^r.  Godfred  TmIkt  at  C&4,  began  at 
,  and  en^ed  at  1 1^.  3  5  ^  and  increased  to  1 1  Dig.  by  the  Obfervadons  of 
Mr.  Jacob  H<mol4 zx  Harpelpng  near  Vlmd^SHeviOy  it  began  at  8  ^.  55  '•  and 
ended  at  i.i^  ;i^  ^d  its  greatefl  Defed  was  10  Dig.  And  by  Ob^adons 
acZ>^ci^itl^apat9^  ii^andendedat  12^  j8'.  t^c/^  Tnegre«eftOb^ 
foirity  was  1  iDig/  ^o'.  y  hich  lalled  fi^om  i  o**.  i  C\  45  "".  for  ^.  Ten  Digits 
being  (d>fcured,  tljie  Sky  (beine  otherwife  very  clear)  began  to  appear  pf  a  more 
lividqr  wan  Con)plexion9  and  more  fad  than  it  ufually  looks  with  a  clear  Sky 
when  the  Sun  is  id.y  or  below  the^rizon.  The  Cocks  aUb,  which  hadhicherto 
crowed  very  fi^uendy,  as  if  fHenc'd)  going  to  RooA,left  off  Growings  and  didf 
not  repcw  itrfill,by  the  Recovery  of  the  Sun's  Light^hey  hadrecover*athcirlbr^. 
mer  Gaiety  anc)  Mirth :  Pf  owever>we  cannot  learn  diat  any  Star,  befides  that  o£ 
Vjsnm^  was  difcover'd,  by  thofe  which  were  SpeS:ators  of  it,  in  the  open  Air., 

Chitnfjti  ii\L^y  *•      XXXy^•  'I  fbpietimes  think  that  the  Earth  inuft  appear,  to  the  fuppofed. 
**  '^fp'*'!V*   I^^^Jt^^s  of  xhe  Moon,  to  have,  a  different  Face  in  the  feveral  Seafbns  of  the 
K  Auzoiit/     Year  j  and  to  have  pother  Appearance  in  Winter^  when  there  is  almofl  nothing-- 
N.  7.  p.  no.    Green  in  a  very  great  Part  ot  the  Earth ;  when  there  are  Countries  all  covered 
Vtc.  An.  1^6^.  ^j^j^  ^^^^^  ^^^^  J,  ^oy^r'd  with  Water,  others  all  obfcur'd  with  Clouds,. 

and  that  for  many  Weeks  together ;  another  in  Spring,  when  the  Forefb  and 
Fields  areGreen  J  another  in  Sunmier,  when  the  whole  Fields  are  YeDow,  (^r.. 
Methinks,  I -fay,  that  thefe  Changes  are  confiderable  enough  in  the  Force  of  the 
Rcfledions  of  Light  to  be  obfei  v'd,  fince  we  fee  fo  many  Differences  of  Lights 
in  the  Moon*   We  have  Riven  confiderable  enough  to  be  feen,  and  they  enter  • 
fir  enough  into  the  Land,  and  have  Breadth  capable  to  be  obferved.     There 
are  Fluxes  in  certain  Places,  that  reach  into  large  Countries,  enough  to  make 
^e^ome  apparent. Change,  and  in  fbme  of: our  Sg^s  there  float  ibmetimes/ 
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fiidi  bulky  VkSei  of  Tct%  that  are  far  greater  tfi^  the  Ob)e6b>Vliich  we  are 
aflured '  we  can  fee  in  the  Moom  Again,  we  cut  down  whole  Forefts,  'and  drain! 
Marfiiesy  of  an  Extent  large  enougn  to  caufe  a  notable  Alteration :  And  Meii 
have  made  fuch  Works,  as  have  produced  Changes  great  enough  to  be  berr 
ceived.  In  many  places  aOp  are  Fiticans  that  feem  big  enough  to  be  diiUnguim'd» 
e^)ecial}y  in  the  Shadow.    And  when  Fire  lights  upon  Forefts  of  great  Extent, 
or  upon  Towns,  it  can  hardly  be  doubted,  biit  thefe  luminous  Objefts  woulcf 
appear  either  in  an  Eclipfe  o\  the  Earth,  or  when  fuch  parts  of  the  Earth  are 
not  illuminated  by  Sun :  But  yet,  I  know  no  Man,  who  hath  yet  obferved' 
fuch  things  in  the  Moon ;  and  one  may  be  rationally  affured,  that  no  Vidcani 
are  there,  or  that  none  of  them  bum  at  this  time.   Tnis  it  is,  wh^ch  all  curioiis' 
Men,  that  have  good  Telefcopes,  ought  well  to  attend;  and  I  doubt  nor,  buC 
if  we  had  a  very  particular  Map  of  the  Moon,  as  I  had  defign'd  to  nlake  one^' 
with  a  Topoffra^y  as  it  were,  of  all  the  cdnfiderable  Places  therein,  that.  We* 
or  our  Pofterity  would  find  (bme  Change  in  heN    .And  if  th^  Maps  of  the 
Moon  of  Hevetius,  Divim,  and  Riccwlh  are  exad,  Tcan  (ay  (hat  I  turve^feeft' 
there  fome  Places  confiderable  enough,  where  they  put  Parts  that  are  clcais^ 
whereas  I  there  fee  dark  ones.    'Tis  true,  that  if  there  be  ,Seas  in  the  Moon>  it; 
can  hardly  fall  out  otherwife,  than  it  doth  upon  our  Earth,  where  Alluviums, 
are  made  in  fome  Places,  and  the  Sea  gains  upon  the  Land  in  others ;  I  fay,  if 
thofe  Spots  we  fee  in  the  Moon  are  Seas,  as  I  muft  believe  them  to  be,  where-" 
as  I  have  many  Reafons,  that  make  me  doubt,  whether  they  be  fo«    And  I' 
have  fometimes  thought,  whether  it  might  not  be,  that  a]l  the  Seas  of  the  Mooii ' 
if  there  muft  be  Seas,  were  on  die  fide  of  the  other  Hemifphere,  and  that  fat 
this  Caufe  it  might  be,  that  the  Moon  turns  not  upon  its  Axis,  as  our  Earth, 
wherein  the  Lanos  and  Seas  are  as  it  were  ballanced :  Tha?  thence  alfb  niay  pro* 
ceed  the  Non-appearance  of  any  Clouds  rais'd  there,  or  of  any  Vapours  coimde- 
rable  enough  to  be  feen  as  there  are  rais'd  upon  this  Earth;  ana  that  this  Al> 
ience  of  Vapours  is,  perhaps,  the  Caufe  that  no  Crepufde  is  there,  as  it  feems 
there  is  none,  my  felt  at  leaft  not  having  been  hitherto  able  to  difcem  any  Mark* 
thereof:  For,methinks,  it  is  not  to  be  doubted,  but  that  the  reputed  Citizens  of 
the  Moon  might  fee  our  Corpufde,  fince  we  fee  that  the  fame  is  without  Com^ 
parifbn  flronger  than  the  Lignt  afforded  us  by  the  Moon,  even  when  (he  is  Full ; 
ibr  a  little  after  Sun-fet,  when  we  receive  no  more  the  firft  Light  of  the  Sun, 
the  Sky  is  far  clearer  than  it  is  in  the  faireft  Night  of  the  FuB  Moon.  Mean 
while,  fince  we  fee  in  the  Moon,  when  (he  is  Encreafing  or  Decreafing,  the 
Light  ftie  receives  from  the  Earth ;  we  cannot  doubt,  but  tnat  the  People  of  thfc 
Moon  ftiould  likewife  fee  in  the  Earth  that  Light  wherewith  the  Moon  illu)-. 
minates  it,  with,  perhaps,  the  Difference  there  is  betwixt  their  Bignefs.  Much 
rather  therefore  (houkl  they  fee  the  Light  of  the  Crepufcle,  being,  as  we  have, 
feid,  incomparably  greater.    In  the  mean  time,  we  fee  not  any  faint  Light 
beyond  the  Section  of  the  Light,  which  is  every  where  almoft  equally  ftrong, 
and  we  there  diftinguifh  nothing  at  all,  not  fo  much  as  that  cleareft  part,  which 
is  caird  AriftarchM  or  ParphjritcSy  as  I  have  often  try*d ;  althougn  one  may 
there  fde  the  Light,  which  the  Earth  fends  thither,  which  is  fometimes  fb  ftrong^ 
that  in  the  Mootf  s  Decreafe,  I  have  often  diftinftly  feen  all  the  Parts  of  the 
Moon  that  were  not  enlightned  by  the  Sun,  together  with  thcDifferenceof  tlie 
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dear  Parts  and  the  Spots,  ib  fir  as  to  be  able  to  difcem  them  aU.  The  &a^ 
dows  alio  of  all  the  Cavities  of  the  Moon  (eem  to  be  ftrongery  than  they 
would  be,  if  there  were  a  fecond  Light.  For  although  afar  off  the  Shadows 
of  our  Bodies,  environed  with  Light,  feem  to  us  alinoft  dark,  yet  they  do 
not  Co  appear^  (o  much  as  the  Shadows  of  the  Moon  do ;  and  thofe  that  are 
upon  the  Edge  of  the  Sedion,  fliould  not  appear  in  the  like  Manner.  But 
I  will  determme  nothing  of  any  of  thefe  Things. 

ro  fini  tu  ?#-  XXXVIIL  At  certain  times  agreed  on  by  two  Obfcrvators,  making  ufc  of 
T^ttmx  rf  tb$  Telefcopes  large,  good,  and  weD-fittcd  for  this  Purpofe,  by  a  Meaiuring- 
^»  I  h  ^  5^qJ  placed  within  the  Eye-Glafe  at  a  convenient  Diftance,  that  it  may  be  oi- 
N.V  h  I5I.  ftin&ly  leen^  and  ferve  for  meafuring  fmall  Diftances  by  Minutes  and  &xond$, 
Feb.  An.  iM.  (^Juch  is  eafy  enough  in  large  Telefcopes)  Let  each  of  fuch  Obfervators  thus 

fiimifhed^  obferve  the  vifibk  Way  of  the  Moon  among  the  fix'd  Stars  (by 
taking  her  exad  Diftance  from  any  fix'd  Star,  that  lies  in  or  very  near  ho* 
Way,  together  with  the  exad  Time  of  her  fo  appearing)  and  the  then  appa^ 
rent  Diameter  of  her  Disk ;  continuing  thefe  Oblervations  every  time  for  two 
or  three  Houis  ;  that  f(h  if  poifible,  two  exa&  Obfervations  of  her  apparent 
p^ce  among  the  fix'd  Stars  being  made  at  two  places  thus  diftant  in  Latitude^ 
and  as  near  as  may  be  under  the  lame  Meridian,  oy  thefe  Obfervations  concur- 
ri^  at  the  fame  time,  her  true  and  exaft  Difhnce  may  be  hence  colleded,  not 
only  for  that  time,  but  at  all  other  times,  by  any  fingle  Obfervator's  viewing 
her  with  a  Telefcope,  and  meafuring  exaftly  her  apparent  Diameter.  It  were. 
likewife  defirable,  that  as  often  as  there  happens  any  confiderabk  Eclipfe  of 
the  Sun,  that  this  alfb  might  be  obferv'd  by  them,  noting  therein  the  exaflr 
Meafure  of  the  greateft  Obfcuration  compared  with  the  then  apparent  Diame- 
ter of  his  Disk.  For  by  this  means,  after  the  Difbnce  of  the  Moon  hath  been 
exadly  found,  the  Diftance  of  the  Sun  will  eafily  be  deduced. 

As  for  the  Time  fitteft  for  making  Obfervations  of  the  Moon,  that  will  b^ 
when  fhe  is  about  a  Quarter,  or  fbmewhat  lefs  iHuminated,  becaufe  then  her 
Light  is  not  fb  bright,  but  that  with  a  good  Telefcope  fhe  may  be  obferv'd  to 
clofe  by,  and  fometimes  over  feveral  fix'd  Stars,  which  is  about  four  or  five 
^s  before  or  after  the  Change :  Or  elfe  at  any  other  time,  when  the  Moon 
[es  near  or  over  fome  of  the  bigger  fort  of  fix'd  Stars,  fuch  as  of  the  Firft 
and  Second  Magnitude;  which  may  be  eafily  calculated  and  fbrcfeen:  Orbeft 
of  an,  when  there  is  any  total  Eclipfe  of  the  Moon ;  for  then  the  finalleft  Tele- 
fcopical  Stars  may  be  feen  clofe  adjoyning  to  the  very  Body  of  the  Moon.. 

A  MHhodfop  XXXIX.  I.  Eclipfes  of  the- Moon  are  obferved  for  two  principal  Ends  ^ 
•bfervittg  Lunar  One  Aflronomical,  that  by  comparing  Obfervations  with  Caiculations,  the- 
f^^R^^,  Theory  of  the  Moon's  Motion  may  be  perfeded^  and  the  Tables  tlireof  re- 
N.  iz.  ^  388.  formed  i  the.  other  Geographical^  that  by  comparing  among  theoifelves  the 
Feb.  An.  1666.  Obfervations  of  the  fame  Ecliptick  Phafes,  made  in  divers  Pbces,  the  Diffe-* 

rence  of  Meridians  or  Longitudes  of  thofe  Places  may  be  difcemai 
.  The  Knowledge  of  the  EcJipfe's  Quantity  and  Duration,  the  Shadow's  Curvi- 

ty  andlnclination,  &€.  conduce  only  to  the  foiiner  of  thefe  Ends.  The  aa€L 

Time  of  the  Beginning,  Middle,  and  End  of  the  Eclipfes,  as  alfb  in  total  Ones,. 

the  B^inning  and  End  of  total  Darknefs,  is  ufeful  &x  both  of  them*. 

But 


paffe 


(  30I  ) 


But  becaufe  in  Obfervatioos  imde  by  the  bare  Eye,  thefe  rimes  coirfiderably 
difler  from  thoie  with  a  Telefcope;  and  becaufe  the  Beginning  of  Eclipfcs^and 
the  End,  of  total  Darkness,  are  fcarce  to  be  obferved  exa&Iy,  even  with  Glafles 
(none  being  abledearly  to  diftinguifh  between  the  trueSliadow  and  Penunibra» 
unleis  he  mth  ieen  for  fbme  time  before^  the  Line  fepaiatin^  them,  pa^  along 
upon  the  Surface  of  the  Moon:)  And  kfUy,  becaufe  in  (inallpanial  £clipfes,the 
Beginning  and  End,  and  in  total  Ones  of  imall  Continuance  in  the  Snadowy 
the  Spinning  and  End  of  total  Darkpefi  are  unfit  for  nice  Obfervations,  by 
reafon  of  the  flow  Change  of  Aj^)earances,  which  the  oblique  Motion  of  the 
Shadow  then  caufcth.  For  thefe  Reaibns  I  fliall  propound  a  Method^  peculiarly 
deflgn^d  for  the  Accomplifliment  of  the  Geographical  End  in  obferving  Lunar 
Edipfes,  fi^  (as  far  as  is  poiCble)  from  all  the  mention'd  Inconveniencies. 

For,  Firjij  It  fliall  not  be  prafticablc  without  a  Telefcope.  Secondly^  The 
Obferver  fliall  always  have  Opportunity,  before  his  principal  Obfervation,  to 
note  the  Diftindion  between  tne  true  Shadow  and  the  Penumbra.  And,  Thirds 
/f,  It  fliall  be  applicable  to  thofe  Seaibns  of  the  Eclipfe>.  when  there  is  the  fud- 
deneft  Alteration  in  the  Appearances.    To  fatisfy  all  which  Intents, 

Let  there  be  of  the  emmentefl  Spots,  diipers'd  over  all  Quarters  of  the 
Moon's  Surface,  a  fde&  Number  generally  amed  on,  to  be  conflantly  made 
ufe  of,  to  this  purpofe,  in  all  Parts  of  the  World.    As  for  Example,  Thofe      » 
which  M.  Hevelitu  calleth,  Af.  Shuu,  M.  tyiEtfUh  M.  Pcrfhfrites^  Ai.  SerorHmr 
Inf  Beshkuiy  Itif  Q-eta,  Palm  A£eons,  Palm  A^o-aotu,  Lacm  Niger  Major. 

Let  in  each  Edipfe  not  all,  but  (for  Infbnce)  three  of  thefe  Spots,  which 
then  lie  nearefl  to  tne  Ecliptick>.be  exadly  obferv'd^  when  they  are  firft  touch'd 
by  the  true  Shadow ;  and  again,  when  they  are  juft  compleady  entred  into  it ; 
and  (if  you  pkafe)  alfo  in  the  Decreafe  of  the  Eclipfe,  when  they  are  firft 
fully  clear  from  the  true  Shadow.  For  the  accurate  Determinations  of  whick 
Moments  of  Time  (that  beine  in  this  Bufinefs  of  main  Importance)  let  there 
be  taken  Altitudes  of  remarkable  fix'd  Stars ;  on  this  fide  of  the  Line,  of  fuch  . 
as  lie  between  the  t^Equatcr  and  Tropkk^  of  Cancer ;  but  beyond  the  Line,  of 
fuch  as  are  fituate  towards  the  other  Tropick,  and  in  all  Places  of  fuch  as  at  the 
Time  of  Obfervation  are  about  four  Hours  difbnt  fiom  the  Meridian^ 

2.  Eclipfis  LMttOy  Die  29  0^..uin.  16^ j.  Obfervata  efl  Roterodam  per  Te-  B/  U.  U,  Ca& 
kfcopium  quatuor  fere  pedum  Parifienfium  Oculari  Convexo,  in  cujus  Foco  ^«»-  N.  2.  j^. 
erant  Fila  Quatuor,  (cfc  in  Axe  interiecantia  ad  Angulos  Redos  &  Semiredos^ 
ad  P^es  dimetiendas,  Macdammque  Lunarium  fitum  determinandum  hoc  Vid.  infra. 
Tekfcopium  impoCtumeratFulcrohabenti  Axem  fituparallelo  Aximundi  con-  $->^"'  *• 
ftitutum,  ut  poftquam  ad  Lunam  diredum  eflet  ad  unius  Phafis  Obfervationemti    ^^^  ,27^ 
poffet  ad  alias  Phaies  obfervandas  per  Lunas  Semitam  ad  Occafum  revolvi«.    Ira 
autem  primo  dirigebatur  ad  Lunam,  ut  eo  immoto  permanente  Lxmst  Limbus 
Boresdis  fuoMotu  ad  Occafum  raderet  unum  ex  his-Filis,  quod  ideoParallelum 
dicimus,.  licet  ob  Motum  Luns  in  Declinationem  Motui  Luns  ad  Occafum^ 
multo  cderiori  commixtum  non  nihil  abiGquatore  declinaret  dumLunsdifcus 
in  reliqua  tria  Fila  fucceflive  incideret.  Horum  frium  Filorum  intermedium  An^ 
gulos  Redos  cum  Paralleb  efficiens,  Redum  Perpendiculare  &  Verticale  appel- 
hmus.  Reliqua  duo  Obliqua,  quorum  Primum  cucimus  in  quod  prius  Lunp  in^ 
cidit^  Secunotun  OUiquum  in  quod  Luna,  incidit  pofterius*.    Initio  Eclipfis, 
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quandoXunx  Pimdum  Borealiflimum  nondum  in  Umbra  erat  Immerfum,  il« 
lud  Filo  aptavimus  Pandlelo.  Dcinde  poftquam  tale  Pundum  Umhrae  Immer- 
fum  eft,  eidem  Filo  aptavimus  Auftraliffimum  Lun«  Pundum.  Unde  fadum 
eft  ut  quod  Filum  initio  fuerat  Primum  inaliarumPhafiumdetenninationefiieric 
Poftremum,&  Primum  evaferit  quod  Poftremum  fuerat  initior.  Cum  autem  Luns 
Limbus  Filum  Parallelum  percurreret>  Luna?  Centrum  intelligebatur  defcribere 
Lunarem  Semitam  huicPibParallelam,  qus  abaliis  tribusFilis  (ecabatur.  Por* 
tiones  autem  hujusSemitxfupponuntur  proportionates  Temporibus^quibusipfas 
Luns  Centrum  percurrit,  inaequalitas  enim  Motus  Proprii  univerfali  Motui  im- 
mixti  exiguo  Tempore  imperceptibilis  eft.  Cum  igitur  Lunae  Limbus  Paralldum 
pcrcurreret,  obfervabaturbeneficio  Horologii  Penduk)  inftru6H,&diebuspraec^ 
dentibus  ad  Solem  conibrmati,  Tempus  aaventus  Luns  Macuhrum  aliquot  & 
Lunarium  Comuum-ad  hxc  tria  Fila,  &  deprehenfum  eft  di&ae  Eclipfis  tempore 
LunxDifcumtranfire  per  Filum  Re<5hmi>2^  24".  per  Fila  veroObliqua  5^  24'^ 
ideoque  Semidiametrum  Luna:  tranfire  per  Reftum  1'.  12'^  per  Obliqua  ve- 
to i'.  42'^  Difierentia  utriufqucTranntus  exiftente  50'^  Hinc  obfervato  uno 
-^ig,  12,8.  Appulfu  Luns  ad  quodvis  horum  Filorum,  vd  uno  EgrdTu,  dantur  omnes 
alii  ad  reliquaFila.  SemidifimeterLunas  AB,  jacens  in  Lunari  Semiita  ABCDEF^ 
pertraiifit  per  ejus  pundum  quodlibet  dum  Centrum  A  percurrit  (patiom  fibi 
a^uak  A  B,  ut  alia  Semidiameter  A  K,  Angulum  Reftum  effidens  cum  alisl 
reda Linea 'NC K  ad pundum  K,  in quoproinde Lunam  continget in  K,  ab 
ejus  Semita  dedinans  Angulo  KG  A,  tratrfit  per  ipfum  Pihim  CK^  dum  Cen- 
trum Lurtx  percurrit  A  C,  Hyporhemifim  Triangnti  Redanguli  A  KC  :  eft- 
que  Tempus  Tranfitus  Semidiamttri  A  B,  per  Filum  peipendicuhre  Lunam 
contigens  in  B,  ad  Tranfitum  Semidiamctri  AK,  per  Filum  ObliquumNCK> 
ut  AB,  vel  AK,  Sinus  Anguli  ACK,  ad  AC,  Sinum  Anguli  Refti,  five 
^Radium.  Tib  igitur  N  C  K,  ficicnte  cum  femita  Lunx  Angulum  KC  A  Se- 
miredhim,  &  Angulus  KAC,  in  Triangulo  Redangulo,  Semireftus  erit,  ideoq; 
^Latera  C  K,  K  A,  aequalia,  errt  Tranfitus  Redus  fecundum  A  B,  ad  Tranfi- 
tum Semidiametri  A  K,  per  Filum  Obliquum  N  K,  ut  Sinus  Anguli  Semi- 
reSi,  ad  Sinum  Anguli  Redi,  uc  707  ad  1000,  five  ut  72".  ad  102^'.  vel 
-1''.  42'^  fere,  ut  obfervabatur,  Lunaris  Centri  Semita  exiftente  AH,  Lunae 
Semidiametro  ipfi  perpcndiculari  A  M,  dufta  M  N  O,  PanHela  ipfi  A'H, 
ipfa  congruet  Filo  quod  Lunae  Limbus  motu  fuo  ad  Occidentem  radet,  quod 
lecabitur  ab  Obliquis  N  C  K,  N  G  I,  &  a  Redo  N  E  P,  in  pimao  N,  qua 
tranfit  Axis  Telefcopii ;  fadetque  cum  his  Filis  Lunaris  Orbita  duo  Triangula 
Redangula  NEC,  N  E  G,  qua*  fupponunmr  habere  Angutas  Semiredos 
ad  punda  N,  C,  G :  Sunt  ergo  Similia  &  iEqualia,  habcntque  Latera  C  E, 
E  G,  E  N,  iEqualia  Semidiametro  Luna?  A  M.  Si  hinc  inde  ab  Interfedioni- 
bus,  C,  &  G,  accipiantur  in  Filis  ipfi  S^rtddiametro  xquales  C  K,  C  S,  G  I, 
<5R,  &  in  orbita  C A,  CF,  GD,  GH,  aequ^lesCN,  &  jungantur  AK,  FS, 
DR,  H  I,  erunt  ipfae  omnes  aequales  inter  fe,  efficientque  ad  Fila  Angulos  Re- 
ftos  ad  K,  S,  R,  I.  Quare  Centro  Lunae  exiftente  in  A,  Luna  Tanget  Pri* 
mum  Obliquum  in  K,  &  poftquam  Centrum  Lunae  venit  ab  A  in  C,  ejus 
"Semidiameter  congruet  Lineae  C  E,  ideoque  Luna  tanget  Fihim  Reftum  in 
E.    Poftquam  autem  Centrum  Lunx  venerit  ab  A  in  D,  tanget  Secundum 

Obfr 
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Obljquum  in  R»  Eftautem  AD^  squalis  Diamecro  Lmx,  mm  cum  CD  fit 
aequafe  CA«  addendo  IX;>  habebitur  AD  aequalb  GC,  qm  qu^ 
Jtro  Luns  xqualis.  Sed  cum  G  D  fit  aequalis  C  F,  fi  ab  his  aufeantur  xquales 
GE,  EC,  erit  F E  xqwdis  E D,  &  crit  D  F  dupla;  tantumque mt  i  Contadu 
primo  Secundi  OUiqui in  K9  adContadum  ultimum  PrimiObliqui  in  S;  & 
]x>ftqiiam  Centrum  Luns  progreflum  fuerit  in  G  ad  diftandam  Semidiametri 
unius  EG»  Luna  continget  ultimo  Filum  Kedum  in  £•  Lum  Cenox)  progreflb 
A  G  in  H>  ip(a  tanget  ultimo  Secundum  Obliquum  in  I.  Suppofito  igitur  tian- 
fitu  Redo  Luns  faeri  i^.  xx'^.  ut  obfervatum  eft.    £t« 
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Pofito  Centro  in  A^  &  contadu  Piimi  Obliqui  in  K  -  -  o  o 
Centrum  Lunx  erit  in  C,  &  continget  i^'-Rjedum  in  £  •  i  41 
CemnimpervenifitinD9&contingeti%  2  Obliquum  in  R  z  24 
Lun^  Centrum  erit  in  E)  Filo  intermedio  Perpendiculari  «  2  54 
Centrum  pervenietinF9&  continget  ultimo  I  Obliquum  in  S  3  24 
Centrum  erit  in  G>  &  continget  Ultimo  Re&um  in  £  —  4  6 
JErit  tandem  in  H>  &  continget  ultimo  2  OUiquum  in  I    5  48 

{iinc  Calculo  correfpondcbant  ut  plurimum  ObfervatioQes  in  hac  EcUpfi  intnr 
Secundum  unum.  Sufficiebat  igitur  in  una  Phafiobfervaie  duos  in  his  Tianfiti*- 
bus  in  reliquis  Phafibus  unum^  ut  rdiqui  omnes  innotefcerent.  Quod  ad  Luna-  • 
res  Macdas  attinet ;  Comparatur  Tranfitus  Mai^inis  prxcedentis  Lunae  & 
JUacuIas  per  Filum  Re&um  ad  habendam  Di£(erentiam  quam  dicimus  Longi«- 
tudinem  Maculx  ii  Ms^e  precedent! :  &  Tiaofitus  Reftu$  Macular  companK- 
tur  cum  Obliquo  adhabeiKiam  Difierentiam  quas  asqnalis  eft  diftantis  viae  Ma-^ 
culs  i  Semita  Fundi  Bocealillimi  vd  Auftcdiifimi  radentis  Filum  Parallelunu- 
Cum  enim  via  Macule  ABC>  Parallela  fit  viz  Marginis  DEFj  eofdem  cum     rtg,  u^^ 
eiidem  Filis  Angulos  facit  Semireftos  ad  A  &  C9  Redos  ad  B^  unde  Angulus 
ad  A,  asqualis  ell:  Angulo  ad  C>  &  Latus  B A,  asquale  Lateri  BE>  Latitudini  Ma- 
cular B  i. Filo  FED.    Data  autera  Longitudine  & Latitudine Maculas datur 
ejus  Situs  in  Luna.    Defcripto  quippe  circa  ipiam  Qpadrato  cujus  Latus  A  By     %  z5a. 
intelligatur  congruere  Filo  Parallelo,  &  fit  divifum  in  tot  a^iuales  partes  quot 
Secundis  Luna  per  filum  Redum  tranfit,  Latent  vero  ACi  BD>  ipfi  Filo  per- 
pendicularia  fint  in  totidem  fimiliter  partes  xquales  diviia.   Sumpta  in  Paraflelis 
Longimdine  AE,  CF,  &  Duda  F£,  &  in  Perpendicularibus  Latitudine  AG»- 
BH,  quam  xqualem  dicimus  viae  interca>tas  inter  Re&um  &  ObUquunb  deter* 
minatur  Situs  Macule  M;  in  communi  narum  redarum  Interfedione. 

Qpod  fpedat  ad  Luns  Comua  in  Eclipfiy  ip(a  determinari  poflunt  ibk  Lon- 
gitudine, modo  fciatur  quo  in-SemicirculoAuftrali  vel  BorealLfint.  Ut  Comu  v 
I»  per  Longitudinem  AE,  vel  CF»  reda  quippe  FE,  Luns  Marginem  fecat 
in  duobus  punftis  L,  &  I>.  quorum  unum  eft  in  Semicircub  Boreali^  alterum 
in  Auftrali.  Poteft  etiam  determinari  fola  Latitudine AK,  vel  BMj  modo  fcia-- 
tur  quo  in  Semicirculo  Orientali  vd  Occidentali  fit  Pundum  L .  Ex  Lineis  au- 
tern  Longitudinis  &  Latitudinis  ilia  exadius  Situm  Comu  determinat,  qus 
pfopior  eft  Centra;  ut  hie  puni^um  I>  exa(5tius  determinatur  Longitudine  quam : 

Latitu-- 
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Lamudine ;  h  contraPund^um  O  exadim  Ldtudine  bnAm  Longftudiaey  idC- 
que  ob  minorem  Obliquitatem  Lines  redot  ad  Circiitmemitiami  qua  efficitut 
ut  exigua  variatio  Difbntix  magis  fit  in  Circumferencia  lenfibilis.  AKa  mi- 
Tg,  1 1 1.  one  per  Obliques  Tranfitus  determinatur  Situs  Macularum  &  Comuum  Lunas, 
fi  Linea  A  D>  Parallela  Semits  Lunari  P  Q^  ipfius  Marginem  tangenti)  fiat 
X>iameter  quadrati  Luns  Circumfcripti  quas  dividatur  in  tot  asquales  partes 
quot  Secundis  Luna  per  Filium  Obliquum  pertranfit>  ut  in  hac  Edipfi  in  par- 
tes  204.  Hujus  Quadrati  duo  Latera  AC,  BD,  Primum  Obliquum  repras* 
fentabunt,  utpote  illi  Paralle]a>  reliqua  A  B,  C  D,  Secundum  Obliquum^ 
fumpta  autem  Differentia  inter  Trawfitum  Marginis  Praecedentis  Lunx  & 
Maculas  M,  per  Obliquum,  in  Secundis  horariis  ab  Angulo  prscedente  ab 
A  in  T,  &  dufta  per  T,  Reda  E  F,  Parallela  Lateri,  A  C,  &  fimiliter  fumptsj 
ab  eodem  Angulo  A,  differentia  inter  tranfitum  Maiginis  praecedentis  K,  & 
Maculae  M,  per  Secundum  Obliquum  AB,  ut  A  V  per  pundum  V,  ducatur 
Reda  G  V  H,  Parallela  Lateri  A  6,  xcpraeientabit  Secundum  Obliquum  fe« 
cans  Priorem  in  Pundo  M,  ibique  Situm  Maculae  determinabit.  Eadem 
ratione  determinabitur  Situs  Comu  E,  per  Diflb-entiam  ipfius  Tranfitus  & 
Marginis  per  Primum  Obliquum  fumptam  in  Diagonali  ut  A  T,  Situs  Comu 
Hi  per  differentiam  ipfius  Tranfitus  per  Secundum  Obliquum  A  B,  ut  AV, 
&  Quda  per  V,  Reoa  G  H>  Parallela  Lateri  A  D,  modo  fciatur  fitne  Coniu 
in  Semicirciilo  Pnecedente  aut  Sequente. 

An  Kdipfe «/  tht      XL.  The  Tables  did  not  indicate  an  Eclffi  of  the  Moofh  Jtilj  27.  (.N.  S.) 

fer'^'dlt^i'  ^^^^^1*  ^^^  ^^*  ^^^  Sky  here  was  very  clear,  yet  the  Moon  was  not  at  aU 
ziX  J/ M^Ht- chCcurcd  by  the  true  Shadow,  but  entred  only  a  little  into  the  Penumbra, 
v«lius-  N.  19.  wherein  it  continued  50 ^  The  Beginning  of  its  touching  the  Penumbra  did 
^'  then  almoft  happen,  when  ^uiU  was  elevated  3(S*.  i8^. 

ido^'Y^n^t  ^^^'  In  tht  Ecl^e  o(  June  i6j  {N:S.)  i666y  ihtdv^PhAfisof  1  Dig. 
A^Tsei^h  '  45''*  appeared  in  the  Moon's  Altitude  of  2*".  jo^  when  the  greateft  Obfcu- 
^j^^^velms.  ration  was  already  paft.  The  End  fell  out  9^  27'.  about  120^.  fi-omthe 
Rii!*?!"}?!.    Zenith  Weftward. 

An Eciiffi of  tb$  XLII.  Die  29  Sept.  (St.  JV.)  itSjo.  mane  Ifiitium  hujus  EcUffis  incidit  z\ 
A  °i 670*^5^  Ai!  ^ ^'*  quanquam  id  ipfum  vix  omnino  accurate  obfervari  potuerit,  ob  Umbram 
Hevclius.  '  Terrx  Dilutiffimam :  Siquidem,  durante  Eclipfi,  tota  Umbra  adeo  Tenuis  erat 
N.^i.  /j.ioij.  juqu^  Diluta,  ut  omnes  praecipuas  Maculas  per  earn,  meo  viginti  pedum  Tu- 

bo,  quin  &  brevioribus,  optime  confpicere  potuerim. 

Maxima  ejus  Obfcuratio  incidit  5**.  50^  Finis  vero  5^.  21^  Tota  itaque 
Duratio  fiiit  z\  59''.  &  Quantitas  vix  amplius  9  Digitorum.  Circa  Medium 
hujus  Edipfis  i^.  40'.  Stellulam  quandam  Incognitam,  ac  folo  Tubo  confpi- 
cuam,  a  Luna  circa  Lacum  Nigrum  Majorem  tedam,  clariflime  confpexi ; 
fed  exire  earn  non  deprehendi.  Deinde  finita  Eclipfi,  jucundiflimum  quo- 
que  obfervatu  ei*at,  bina  Luminaria  fimul  fupra  Horizontem  videre.  Nam 
priufquam  Luna  occideret,  Sol  oriebatur.  Caetera  notatu  digna  ex  particu- 
lari  hoc  Typo  deprehendis. 


(  505  ) 


Ml 


I 


Phafes    1mm 
Tekfafio 


Akitudines  OhferuatM. 


%Bi 


M( 


icnipifTaix 
Akitudini^ 
busCmeB. 


AMimadvertend£. 


^m 


Polkuis  n.    26    39 
PoBucis  n.   ^7    16 


1 

2 


Penumb.  Init. 
I]iiti\iinEclip£ 


iJDig. 


li 


>5 


3  3i 

4  j^pauLplus. 

6' ;  Dig.&ie. 


5i 
8)5  Dig. 

9\67 
10. 61 


li 
7J 


II 
12 

14 


16 


84 

8i 
8^ 
82 


I 
I 

I 


^mm^ 


i^m 


9       99 


h 

It    8  34 

12  II  3% 

I  a8  $5 

«  33  «7 

1  10    o 

2  22  O 
2  31  O 
2    35      O 

2    41    40 

2  45  50 

•♦-49-   o 
2  53     o 


>' 


CGepit&/r>//inpa]tOc^P* 

circk  Sin.  l^fert. 
Umbm  Sin.  JpolUntm^  6c  M. 

P^hjr.  Smngebat. 
jLicw^^erA^'x^iincipieb. 

Umbm  ad  /^  Orfiam  fcr- 

venerat. 
/>«/.  Mf«frf  &  M.  i£/to^plane 

teda. 


I 


a  57    o 

-3  5  -o 

3  8  30 

3  n     o 

3  16    o 

3  20    o 

3  25  30 

3  29    o 

'    3  33  4P 

3  37  50 

3  40    o 


I  i^.  Bes^c,  \&   14-  Mma 
tefta. 

In^.  Miks  tegi  incipiebat. 


■«'^a»«HV 


Xf/.  i!iEroir^j  tefta. 


^.  ikk/or  Caffii  tegebatur. 


4*1 


V<J.I. 

'    w 


Rt 


iS 


( 


i8 

19 

20 

ai 

as 

ay 
16 

•  « 

30 
3« 

33 
134 

35 


9  Dig. 

9  Paulo  min. 

8i 
8V 


wmmmm 
t 


»6^    ) 

3  47    o 


g«  fere. 
8  paul.  plus. 

74 


PoUuc.  IT.  49«.  50'. 


7l 


64  fefc* 

4i 
4Digi 

3i 

24  fere 
I' Dig. 


AMMM^JFinis 


i' 


OvirV  A  25%  48'. 


'    t 


&'m  18*;  54*. 


3  51.10 

3  57    o 

4  »  40 

4^0 
4  10  2& 
4  li  .0 
4   17    2Q 

,ii      11    ■ 

4  as  25 

4  ^7  35 
4  33  40 
4  37  37 

4  44  4^ 
4  50  5<J 
4  54    o 

4  57    o 

5  I  a3 
5  4  45 
5  7  43 
5  10  50 

J  24  o 
5  28  32 


Max,Ohfciiratioi^rJ.Let9.Sc 
M.  Aber.  fe  extend. 

P^A  Mar  Otitis  liib  Unobrse 
Sedione  Subfiibsb. 


2if/l  A&Ai  &  Rhodus  umbra 
exiv^raac. 


piebat. 
Umbra  AC.^£rm^  jam  rdi- 
queratt 


M.  Argentar.  &  /»/.  ^jMt. 
lUaftrabaAtuf  •  - 


•••^ 


Umbra  tdcamfeife  JIK^/jpioMr 


Finis  ciira  Rifhci  UntM 
■  contingit.      -  -       ,  • 


\4nEclitf9cfth     XLHI.  I.  Seft.  8. 157X.  Circa  Horam  fextam  vefpert.  Luna  afcedr: 
^^•^^^j^debat  totaliter  Obfcurata  J^oma  in  G)mitatu  Narthamptoniam. 
*y3fr.PalmS^    Cdgpit  Efflei^eTc  e^fUinbra,  Centro  Zjwm?  Alto  p^.  35*,  five  7**.  18*. 
n.7i5./.i272.     Finis,  Ariiurh  Alto  i^*>.  30'.  five  8**.  itf'.  20".  Uiide  computator  Me^ 
dium  Eclipfis  fuiife  6\  28'.  id". 
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\lt.  bfWieupper  Edgeofthc  J.  10  30    7  ai^ 
ipfe :  Alt.  of  ArShirus.  16  20    8  i5j 

D,77:j».ii9tf:enlightn6d,  the  Total  Darknels  being  already  pair.  The  madow  pafled 
througb  the  middle  of  the  Spot  called  by  Hevilm,  JUd.Pvrfhjrius. 
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7^.  49;  The  Shfidov  pofieil  tiirM^  the  mrddie  of  M  Siwai,  through 
the  mddle  of  tfae  Eafienncift  of  lihe  AKcLaike$c$XLcAAi(treAdruit$cum,    . 
and  joft  touched  the  Rid^of^the  Aff^nmm  Mouzitaiiis. 

7^.  54  •  It  palled  the  middle  of  the  /.  Besbicus  in  the  Profomis. 

8^.  o'i.  It  pai&d  through  the  Streighs  of  the  Pomus  Euxims^  at  the 
Tromcfatonn  Achifmfia  and  Arifles. 

2"" .  6'\.  h  touc]^ ed  the  Palus  Maotis^  which  Palus  Mkmis  was  then  di^ 
fiant  frcm  the  lioib  of  the  Moon,  next  adjacent,  one  third  part  of  its 
Ihorter  Diameter  or  Breadth. 

8*".  17'.  The  Shadow  went  off  the  Body  of  the  Moon  upon  the  inner- 
moft  Limb-line  of  .flhir/Dl^Vlarge  Chart  of  th^  Nfoon  at  the  29  Diiition, 
juft  without  the  /.  M^or  of  iheCuiJfian  Sea.  The  duskidli  Penumbra  left 
not  die  Limb  of  the  Moon  quit?  without  ibme  kind  of  Darknels  till  8^« 
29' ;  at  which  time  I  found  that  that  fide  of  the  Moon  which  the  (ha- 
dow  laft  left,  was  full  as  light  and  clear  as  the  other. 

About  four  or  five  Minutes  after  the  Shadow  was  gone  off,  I  perceived 
a  faint  Re^refentation  of  Colours  upon  that  part  of  the  Body  of  thd 
Moon,  wmch  was  moft  affeded  with  the  Pemmhra,  fomewhat  refemb- 
ling  the  Colours  of  a  £fi|nt  Hah  about  the  Moon;  this  grew  {ainter  and 
£iinter,  and  after  a  few  Minutes  was  no  more  Vifible.  It  did  not  feem 
to  be  caufed  by  any  Qouds  or  Exhalations  in  the  Air,  the  Sky  near  the 
Moon  being  very  clear,  and  the  faid  Colours  not  appearing  any  where^ 
but  upcm  t&  dusky  part  of  its  Phafes.  Poffibly  it  mignt  be  caufed  by  the  >^ 
RefhidioQ  of  the  Light  from  the  Sun  through  the  Atmc^phere  ab<mt  the 
Earth.  . 
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4*  Qbfervatus  eft  /7ik V,  alto  ArEiuro  ad  oocafum 

Ablata  Refradione,  alto 

Hinc  datur  Fims  Obfervatus 

Finis  P^nHmbr£  atto  ArBuro 

Correa; 

Uode  datur 

ObfervatE  eft  Mtcotis  tota  extra  Umbram 

Alto  Arihiro 

Corred, 

Exivit  Lima  ex  Umbra  e  regiotie  Petra  Sog^ianx^y  tievetif:  .  •  ' 

-5.  HoraS.  jo^  Per  Nubes  Dehilcentes,  fatis  tamen  craflas,  £fm^»«  ^^DanteJckj 
fob  obfau^  animadvertimus,  &  guidem  tanto  Lumine  jam  imbutum,  tit  ^^^'"^^^^^^^^^ 
dixiffes  Eclipfm  jam  efle  praetentam.      Exinde  certum  erat,  Totalem  *'  *^'^ 
ObicuxTitionem  jam  minimum  eflfe  eo  tempore  praetentam,  imo  aliquanto 
adhuc  dtius:  Siquidem  Lunam  Rurfus  adeife  nos  omnes  per  Nubes  illas 
latis  dilucide  deprehendimus  j  Sic  ut  Eclipfis  in  Coelo  ultra  dimidiam 
hx£^m  citius  ingruerit,  quam  Kefleri  Calculus  id  indicaverit.  8^.  34 . 
Minimum  ad  int^rum  Digitum  animadverti  jam  extra  Umbram  lefe 
Ijmam  extricafTe;  &  denuo  ^. 41'.  ad  \\.  Dig.  Lumen  Ima  jam  excre- 
viilej  quantum  id  di  judicare  ^^irciter  dabatur. 

R  r  a  <.  iEque 


(  jor ) 

i^i£    ^.  MCfot  iios  hie  It  HeveUus,  Gedam,  O^oahmi  RMiolfhimM  in 
%f^  30^^^*^  Eclipfi  abeitafle  deprebendunus.    Emerfifle  eoim  jam  Lummc^ 
bia  Tertt  ante  h<mun  nonitm  eciam  hie  Yidinms. 


AfMii,  Jan.  I. 
1674-f .  Mt 
Loodons  4x 
Dr.  Hook.  n. 
zii.p.137. 


XLIV.  I.  Mtium  verae  Umbrx 

Lnmerjh 

Emerjh 

Finis  verac  Umbra 


h.  " 

5  22 

6  19 

7  58 

8  $8 


The  Penumbra  was  £een  to  continue  near  half  an  Hour  be£ire  it 
wholly  quitted  the  Body  of  the  Moon. 
jbDabyi  ^     2.  Mr.  Ftamfteed  observed  the  Spinning  of  the  Entrance  of  the 
Afr.  Fhmftecitnie  Shadow  h.  j.  and  19. 

2t. 


^  Paris  j  ly 

Jtf.BulHaldus. 


3 


Imtium  vera  Umbra  Alta  CapeUa 
hmnerf.  Alta  Cafella 
Emerf.  Alt.  Cap.  PtJlmis 
Fin.  vera  Umbra,  Alt.  Srio 


0      ' 

• 

1".    '     "1 

J2   2tf  ;J    32   2^, 
6%     8  ^  33      3, 
43  4<5  8     9  30 
20  47.P  10     0 

ii^^ini^      4.  At  5^.  12'.  in  the  Evening,  in  the  R<yal Obfervatory,  they  began  to 

Picaid>  WAT.  perceive,  that  the  Oriental  part  of  the  Moon,  by  little  and  little  loft  its 

Komcr.16.    Light)  fo that  at  $\  25'.  they  iaw  a  manifeft  Pemtmhrai  then  at  5^  ^i. 

/.i38.j».iii.  jQ ',  the  Limb  over  againft  die  Spot  called  Hevelius  grew  fo  dark,  that 

f'  *f  7'  they  all  agreed,  that  niis  was  the  true  Beginning  of  the  EcUpfe.^  At  8*".  7'. 

one  of  the  Obferyers  believed  the  Emerfim^  another  at  8".  8'.   and  the 

third  at  8**.  9.  30".  but  afterwards  confidering  the  Emerficm  of  the  firil 

Spots,  they  dl  cfteemed  it  at  8^  8'.     At  7^*.  21.  the  Southern  Limb  oF 

the  Moon  was  come  clofe  to  a  Telelcopick  Star,  at  8*^.  j'.  20".  another 

Star  yet  lefs  than  the  former,  came  out  of  the  darkeft  Side,  almoft  over 

againft  the  ^^t  Langrenus.  At  p^.  9'.  40".  all  the  three  Obfervers  agreed, 

that  the  Moon  t;hen  came  out  of  the  Shadow.  The  Diameter  of  the  Mooa 

being  meaftired  before  the  Eclipfe  was  of  3  %.  1 5". 

The  Times  were  noted  by  great  Pendulum  Watches^  that  had  been  ad« 
jufted  by  the  Sun  the  fame  I^y,  ^  and  that  were  afterwards  verified  the 
next  Day :  Befides  that,  before  the  Eclipfe  at  4^.  45 '.  i ".  by  the  Watches^ 
the  Star  Caf^lk  was  45  Degrees  high  towards  the  Eaft. 


Titne^ 


(  }05>  ) 


"  TtTHe. 

h.  '  " 

5  32  50 
5  3(f  00 

5  3^  30 
5  4J  00 
5  45  00 

5  48  30 

5  53  00 

5  J3  15 

5  54  15 

5  54  40 

5  55  05 

5  57  40 

5  5P  35 

6  01  30 

tf  p2  40 

6  03   50 

5  04  30 

6  09  00 

5  12  00 

tf  13  45 

6  14  30 

6  15  45 
6  20  35 
(5  21  00 
6  24  50 
d  26  00 

5  2^8.  15 

6  29  40 
6  30     y 

^     3     5 

tf  35.  4<5 
8     8  00 

8  12  35 

8  14  00 

8  20  20 

824     $ 

8  24  35 

8  26  30 

8  28  30 

8  29  50 


Pi^f/f/. 


Begiumt^  over  aMinft  the  %k>c  HeveSm. 
The  firft  &K)t  of  Grimaldi.  Paks  Marriotts. 
The  iecond  Limb  of  GrimaUi. 
The  rmddlc  o£  Ariftarcbm.  Mms  Pirflyrites. 
Merfemms. 
flerigone. 
HeracUdes. 

The  firft  Limb  of  Qferuicus.  ^tna. 
The  middle  of  Opermcus. 
Pitheas,  or  Hiera  Jhfula. 
The  fecond  Limb  of  Opemicus. 
The  firft  Limb  of  Timocharis.  Orficai. 
The  firft  Limb  of  the  Sims  Medius  Mfimm,    'Adriattck  Sea. 
\"X\itm\A6!i€oitY^  Sinus MeiUus. 
The  firft  Limb  of  Tycho^  or  Sinai :  and  the  firftLimb  of  Plmo, 

or  the  Locus  Niger  Majar. 
The  fecond  Limb  xsliPlato^  and  the  middle  of  "tjcho; 
The  Cemer  of  the  Disk. 
The  middle  of  Mamlius^  or  Mem  Besbicus. 
The  middle  of  Mmtlaus^  or  Bjfamiunu 
Dionxfius  Areop.  or  Mms  Amanus. . 
PUnius. 
Vitrwuius. 

^Emfymiim^  or  Lac.Hyperhr.fuperior. 
Preamm.  Heraclium. 
Becwixt  Akuin  and  Tammius. 

The  &A  Limb  of  the  Cafpian  Sea^  Mare  Crifium.  Pabis  Mantis. 
The  middle  of  the  Cafpian  Sea. 
The  other  Limb  of  the  Cafjpian  Sea. 
The  fi;rft  Limb,  of  Langremuj^  or  InftJa  Mig. 
The  middle  of  Langrenus. 

Total  Jbnmerfion^  be^xt  Langrenus  and  the  Cafpian  Sea. 
Firft  Emer/icny  towards  Grimaldus. 
The  firft  Limb  of  Grimaldus. 
The  fecond  Limb  of  GrimaUus. 
Merfennus. 
Herigone. 

The  middle  o£Ariftanhus &  the  middle  hetwinHerigcmScMnrin. 
The  middle  of  Kepler^  or  Loca  Pakdofa. 
The  firft  Limb  of  T^cAa. 
The  fecond  limb  ox  Tycho. 


Time.. 


1 

time.    1 

4i. 

/ 

#f 

8 

34 

5 

8 

3? 

3y 

8 

36 

10 

8 

36   30 1 

r  8 

40 

0 

'  8 

4a 

35 

8 

43  45 1 

8 

49 

30 

8 

ja 

16 

8 

jy 

Q 

8 

5<f 

6 

;  8 

yp 

30 

9 

d 

so 

9 

7 

Id 

9 

8 

40 

\9 

9  40' 

(   3 10  ) 

Phafps. 


The  middie  o(  O^emicus. 
The  fepoiKl  liinb  of  O^^itiiVii/. 

Heractides. 

The  j6rft  limb  of  Ttmocbaris: 

Tht  BtA  Umh  of  Pirn. 

The  fecond  Limb  of  P^i^tf. 

The  middle  of  MamUus. 

Mmelaus  and 

Pofjidomus. 

Vitrtpviut. 

Enij/mm. 

The  firft  Liftib  of  die  Offian  Sea. 

The-  middle  of  the  Cafpian  Sea. 

The  other  Limb  of  the  Crfpian  Sea.  ^     . 

The  Etul^  between  die  Caffian  Sea  and  Latiffrenus. 


.wi^Dantzidc;     5-  Vigilantes  octilos,  per  totam  EclipfeosDuranonem  tubo  20  Pedum, 

4xM.Hevelks.aliifque  prseftandoribus,  ad  quatuor  Fixas  (negleftis  carteris  minoribus, 

n*ti3./.a^.  quas  optime  edam  confpiciebam)  inter  quas  Luna  eo  tempore  ver£d>a- 

tur,  direxi.    Ab  a  Stellula  vix  quatuor  minutis  Limbo  fuo  Inferiori  in 

d ,  diftabat;  tres  vero  reliquas,  utpote  byCySciy  Luna  corpore  fuo  om* 

nino  texit.    Ex  omnibus  autem  his  quatuor  infignioribus  Stelluli^  non 

ni(i  unica  c  ab  Aftronomis  haftenus  cbfervata,  (Jlobifque  adicrip^  eft ; 

nominatur  b^wmum  imerTL  8c  ^  Suprema  a  tergo  Pottuds ;  ciijus  euHus 

aim  ingreffu,  via  itnieraria,  atque  egref&i  imprimis  j>robe  noeandus. 

Quippe  ex  hujus  generis  obfervadonibus,  multo  proclivius  datiur  Mo- 

t^rni  Lunx  redintcgrare,   ejufijue  Nodos  Ladtuainemqne  reftaurare, 

^quam,  meo  quali  judido,  ex  nudis  Sofis  EcUpJibus.    Stellnla  hy  ad  mon- 

tem  Emm  circiter  tt&z  eft,  &  ^  ad  ipiiim  Limbum  Lima?  Inferiorem ; 

ilia  per  Sinum  Strhoms^  I  Rhodtm,  Sc  S.  Athemnfem }  h«c  vero  per  De^ 

:Jemm.Mngfti  pranfiiu 


7tm^\ 


i  3«i  ) 


Tetilf.feQ.  I  9 
dttidus      '^ 


t 


#•        /# 


h. 

tf  s»  iff 

<^»5    4 


6  35  o 

6  41  50 

«f  41  4J 

^  44  55 

^  4?  o 

<J  5*  30 

^57  35 


mn  AttimaJfverfiimes  jtue- 
Jam  mtatu  J&gm. 


PerfptasMacuhstrcmJheri 
bra  SeShoneSk 


^••■■^ 


Akitudo    Cdudd   Cfpn. 

39^  3'.  o^  ) 

Eadem  Aldtudo.     38'' 

1  Penumbram  Luna  lubiit. 

ii5«//«»i  Eclipfeos.  1  Incepit  circa  5*.  a  pimfto.  Nadir 

Ortum  verftis. 
*   Paludcm  Metraotidm  at- .  Tempore  Imtii,  Stnus  Sigaricui, 

I     m.BeflncaScIhf.Meksinhi^ 


3 

4 


Pabis  Abrmtis  omhinoj     nea  Re6U  exfiterunt. 
obfcur. 


J 


aio  Umbr«per  M.Pemada£h' 
Urn  &  EMm  tranfiit. 


7     t  i^^  £ 


Motts  Pihfhjfites  t^8(m.  I  Per  iMca  Pakfdo£aJM^memfue  Cf- 

Ad  M.  Mar(miui9t,  perALPaAy 
Athr,  &  ilf .  Troicum. . 


Jl£.^£hjmr  tegere  incepi 


««A 


I 


7  7  4^ 


8J 


yio  40 

7  14^  5 1 10 
171^  4o|ii 


M.  Mma-  omnm^  vbdcos.  I  Ad  InfJSardi\ 


Ad  SinApoBims^  iipFicariam,  ad 
I     xadicesMomiijEtfta^IfifDidji'' 
Lacumqi  Mertdknalem, 


I  Per  M  Atlmicos  IkLgorts^  JUf] 
I     Vulcamam,  BisodAm^  Mmtan- 


'*«■* 


^.  ^Mi  te&us. 


I 


5r  A/  Ophiufanty  iSf/!  Qjpr»w  & 
U.Sinai.      *      • 
Xjc»x  NigerMyi^  feSuJ.  f'AdLJVri[?^w7IJ^Ww,perM5i- 

I  />)'&^^'^^3i»myMonteniq;5S»r. 
I  Per  L.  Nigr.AHmreTHy  Inf.Besbi^ 
I     c^ii»9  M.  Ohmpum  &  Didnmm 


7  20 


(  5«*  ) 


,jmmmmmm 


7  20  20 


7  *5 


'.•.  •' 


7  ^8  30 


12 


13 


Fixa  c,  diftitit  a  lim- 
bo ^ortumverfus 
30  .£exc» 


7 

3« 

•0 

7 

34 

10 

7  4a  44 

7  55 

30 

8 

0 

SO 

8 

35 

20 

'4 


8  51  20 
1^    P  10 


«5l 
J6- 


9  la  13 


Se&ioUmbne  tranfiitperM/2«^ 

Per  Lacum  BorjfthemmJnf.Afol- 
hmam^  M,  Mjchum  &  Sogdia^ 
'  mi* 


Per  Montes  Macrocemmosy  Pro- 
mm.  Arietis^  HerculeioHy  per 
Sinum  extremum  Poiri,  Men- 
temque  Parafamifum. 

Per  PamJes  HyferUrees,  L  C^rocmH 
dametiSy  MontemoueGiiica/iffff . 

Per  Mmes  Ripheos^  ralud.  A£«9* 
tidem^  Sinum  InferioremMaris 


■••i 


^mm.t 


Totalis  Immirfio  oonti^c  cixca  50  ^  Limbi  a  punAo  Ze- 
nith occafum^verfus. 

Sceliula  tf^  in  ipfa  ^  cum  ) ;  Diftttit  a  Umbo  ejus  in- 
feriori  4  circit.  Minut. 

Stellula  by  ad  M.  Emm  Tefta. 

SteUula  Cy  ad  Lacum  M^d.  fubiit. 

Stelli4a  ^^  ad  ipfum  Limbum  Inferiorem  occultata. 

Stellulac,rurfusemer(it^fubMM^rc.iVi?^^;ficu^  9  ad 
I  3'.  2o".  fubingrefia  merit.  Speftaculum  ikne  erat  Ju- 
'     rundiflimmn,  haEoceomniadilucidiffima,  &quidemilib 


ipfafereMaximaOb&iuationeAc^  x  1  d^ceh^der& 

Emerjio  Luna;  ex  umbra  contigit  ad  30^.  fere  limbi  S  a 
punfto  Nadir  Ortum  verfos. 


Umbra  inceflit  per  Pal.  Mffr^ti-^ 

dem  Pontes  Amarus  dcM,.Eaiim. 

Per  M.  Atidum,  Ajacem  &  Trw- 

Per  M.  PeJ^adaEiylum^  Carf^hm, 
S.  SirtoniSy  &  M«  Zion. 


P  3» 


(313) 


9  5<f  y 


P  4a  15 


9  47  >o 
9  ji    o 

9  y<f  JO 

10    $    o 
10    7    o 


20 

ZI 

zz 


Mom  Pvfhjritet  ad 

Umbta. 
MoiSwa'  illuminari  coepit 


r  lA.Ptrfbprk.  Q^m  SclX- 
Per  M.  Banmbmh^Ar.Skilumh 


M.  u£hm  fub .  ip£i  (e&io* 
neUmhrs. 


per  Cretam  ad  radices 


10  ip  j5 
10  20  o 

10  2}   O 

10  52  58 
10  58  5J 

ti  "  3? 


*5 

2(; 
28 1 


Per  Prmmmarifi^  ApolUnisj  M 

t^^MMs  ferJlMMm  Mootef- 
qutSeir. 

Per  lif.  rtUcoMomy  M.Mtfiy^ 

turn  Oa^Hm  &  Amilshan. 
Ad  £.;\^Mi  MigmmyS.P^fi^ 


IffmU  BeAkd  nirius 
diit  in  Lucem. 


y 


Umbra    nondum    plane 

exiverat. 
Fmid  Edipieos. 
Pen$imhrA, 


Alritudo  d. 
Alt.LftcUer. 

Alt.  QfelU. 


57^.  12^ 
28     52 
70     II 


3*  S.  TV^iww  A^nanffh  ad 
Besbkam^  per  M*  Vxerias^ 


PerL.S4lmderfimyM.Hinmm^ 
Per  f^mmm^L  Cjanemh  S.  ^i!vu 

Per  Zr.  BwjfihcHemj  ad  I.Afi^ 
nioffh  per  HcracUmn  ac  M. 


KM** 


tf.  OUervatio  hujus  Eclipfis  fiiit  admodum exa&a;  nam  Sole pit>pe Hori-  ii^  Seville-  ir 

2ontem  exiftente,  per  hujus  Loci  Altitudincm  Minutorum  tempora  facile  in-  ^ •  ^^<^f- 

notuerunt :  Caetera  meo  Horolocio  (quod  ne  unum  quidem  Minutum  ea  die  ^ll^^s^^ixC 
difcrepabat)  notavi,  ita  ut  nulli  aubio  in  obfervatione  detur  locus.  h  4*8. 


Imtimn  vers  Umbras 

Immerfa 

Emerfk 


h.  ^ 

4  5<5 

6  I 

7  }5 

8  39&aliquantuIafflprodu&ior« 


Vol.  L 


Sf 


XLV. 


XLV.  I. 

An  £clf£/«  of  tU 
JM«oii,  jup.  17. 
1(75.  St  Lon- 
don ;  h  ^* 

Mr.  HaJlcy. 
N.  11^.  ^  571- 
N.  X18.  ^.43^' 


( 814). 


logu  OfiiU 
Utmu 


\-h. 
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I     I  00 
I  II  00 


5  I  37  50 

6  I  4^  40 

I  51  40 


•8 

9 
10 

II 

12 


14 

16 

17 
18 

19 


21 

22 

24 


1  55  15 

2  2  2b 

a    5  30 
z    6  00 

2     8  40 

2  12  00 


2 
2 
2 
2 
2 
2 


17  45 
^5     5 

2(?      3 
2p   00 

30  45 
35  00 


2 

2 
2 
2 
2 
2 


37  M 
39  30 
45  00 

50  45 
55  10 

5<f  55 


Multodcs  repctitae 
Luns  Dkmeter  jijk):^;!^  40^^(^  menfuw  torn  j|  me 
Ru]fusLuiueDi.3i5)i=:3i    a6  (  turn  ab  adjutcxcf^. 

Nullum  Penumbre  velligium :  jamque  Luna  nubes  (ubcervo- 

JaAtes  fubjit,  fub  quibus  latuit  ufque 
Duxn  per  earum  hiatus  Penumbra  denfa^  vd  forian  ipfiun 

Inicium  apparuit ;  fed  certus  effe  non  p6ceram. 
£  nudibus  ekvatis  Limbus^  notabili  fitis  de(e^  laborare 

vifus  eft)  obiauato  icxtaote  vel  ipj^itnum  oftaoce  Pea- 

phcriae. 
Pentaddijlm  tedus* 

oTpnjrttts  teccus* 
iSfme  Lunbus  primus. 
fy£tm  Limbus  proximus. 
Partes  refidus  flltuninats  2071  =  20^  38'^ 
Fixa  exigua  Telefcopica^  minori  tubo  non  vifihi9s>  i|i 

jori  apparuit  diiaidium  fere  capacitatis  ejulUem^  vd  15^.  k 

Limbo  apparenter  inferioii  diflans. 
Partes  illuminate  refiduae,  i6'55  =  i(r.  27''^ 
Besbici  Limbus  prior. 
HorminiMS  tedus* 
^y£mm  te&us. 

Partes  iHufirars  refidus  1047  ^  ^^'*  ^4^^* 
Partes    lucidas  refiduc     855  =    8   3  8|  jamqueitubo  loo- 

giori  fixa  alia  exigua  apparuit)  Macuks  CmI^  Longitudi- 

nem  a  limbo  Lyng^  Laticudinem  qus  ^  Linea  per  oi^ides 

duda  dextram  verfus,  diftans. 
Umbra.tegebat.occidoitak  Littus  ?«n^/. 
Ipia  tetigit  Limbum  primum  Qroc(md$mctis. 
Paludem  JM^tidan  tetigit. 
M^mis  tota  teda.    ^ 

Dubium  ad  aliquid  veri  Luminis  fupererar. 
Iwmerjio .-  Certe  enim  Lux  primaria  Lunam  penitus  deferu* 

erat>  fcil.  e  regione  paub  fupra  MQntes  Bjpheos  &  circa 

i^radum  Limbi  Heveluim  330.  i^.  5^^  30^^   Limbos.  Co«^ 
oris  Cineritii  per  tubum  apparuiy*. 


Aer  k  feptima  pbfervatione  ad  Imnterfionem  fereniflimus  extitit ;  &  Lucnla 
qusdam  Albicans  per  totum  defedus  cempus  Cufpides  oUcuratoe  Lunae  vifa 

eft 


(3'5) 


eft  infidere.  qiue  earn  edam  poft  Immerfioaem  ii  parte,  quae  ukimum  in  tJ 
biam  incident)  reddebat  confpicuam.  Tenuis  admodum  erat  Edipfis  hi 
Penumbra)  nee  major  quam  iSSm  aut  f/£t9ut  Latitudo.  Palus  M^tis  Lata 
paruit  admodum>  &  quam  maxime  fere  potuit  a  Limbo  Lungs  remota.  Ji 
rdotis  i  contra  compreila  admodiim>  nee  plufqaam  dimidium  Lon^tudinis 
fius  i  Limbo  Lunx  diftans. 


2.  ImHum  vers  Umbrs  alta  CapeUa  ad  ortum 
Umbra  attigit  PMudem  Jkkot.  alta  Lyrd  ad  occ* 
Inmnvfa  Totalis  alta  Ljta  ad  occ. 
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i  54  »5 

z  %6  15 

z  j8  10 

\ 

z  58  45 

z  ;p  zo 

/ 

1  55>  5} 

*# 

Infia  Grmkddmn. 
Per  primum  Limbum  GrmudM. 
Secundum  Limbum  GrmuM. 
GaliUtm. 

Primum  Limbum  A^Jewfi. 

Initium  GaffimlL 

Medium  GaffenJi. 

Alterum  Limbum  O^endi. 

Herigoman  &  SeUncnm. 

Morinttm. 

Medium  KtpUri. 

Ariflarchum  &  BuUiaUtm. 

Arifiarchm  difparet. 

Initium  Tychams. 

Initium  OrfemicL 

Medium  Tjfchonis  &  Copermci. 

Alterum  Limbum  Tychonis. 

Pjtheam  &  primum  oium  S}n$i$m  Medhmm. 

Medium  Secundi  Sh^  Mcdii 

Heraclidcm  vel  Vprffmsm. 

Primum  Limbum  Timocharis^ 

Medium  Tmachatis. 

Promontm$tm  iriter  Vctffnan  &  Platomm. 

jihulfidam. 

Initium  .^^tMfir. 

Dmjjwm  jjreapi^am. 

Littus  Maris  TramptUUmis, 

Primum  Limbum  Mtmlm  8c  Plat&ms. 

Fracaficrem. 

Medium  Plates. 

S  f  1 


J- 

By  K.  CaflinN 
M.  Roemer. 


41 


(3itf) 


I    jiffrtfm 
u    /    77 


h. 

2  41  15 
2  44  15 


Vmhrt 


Per  Altenim  Limbum  Platms. 
_  _^_^  _ ,  Promontor.  inter  Confirmttm  &  Bed^m. 
2  50  20  Primum  Limbum  P^A^  ^amvm^ 
2  50  45  Comua  erant  verticalia. 
2  53  5 5  Initium Z.4y^nx/. 

2  55  20  I^rimum  Liimum  .AiScrxf  C;i^. 

3  I  10^  Alterum  Limbum  Maris  Caffiu 
3     I  45  Endymionem. 

3     3   i^^AieJhaUan. 

3     7  45 .Finis  five Tof^fii  /mmngSr)  fupra  Mkre 


Ure  Cafjfikm  tunc  diflabat  ^l  Limbo  Occidentali  cu^citer  \  fus  Latitudinis^ 
iiwiwg/jwww  7k#dbw  dignofcebatur  adbuc  totum  Corpus  Luns* 


XLVI.  X. 

AmEMfirftU 

11m«  uecemb. 

2*.  1^75-   . . 
mt  Greenwi^  ». 

Iff  Mr.  Flam- 
Iteed.  N.  lU. 
1.  4a^i 


3 

4* 

30 

J 

5» 

45 

4 

7 

15 

4 

8- 

0 

4 

»^ 

30 

4 

i^ 

50 

4 

»5 

0 

Inter  Cu&ides  2085  =  i/- 1^^^^ 

HtPMtm  fere  tctigit^ 

/femmpy  certe  teogerat*. 

Cu^is  dexter  i  Mar^totide  1255  =  lo^  I4^^» 

Partes  Lucidx  circiter  2800   =:  23.  ii.   vd  paufo-feHaa 

amplius ;.  difficile  enim  erat  admodum*  Umbrs  vera?  Tenni-^ 

nos,.  per  Aeran  Vaporibus  fcedatum,  defbire. 
Umbra  prope  ^li^^mi^ . 
Inter  Cufpides  circiter  2288  =:  iS^  57''^.*- 
Fmis:  Limbus  enim  apparuit>  &  nihil  videBatur  in  xotunditate 

Luns  defiderari» 
Limbus  admodum  dilucide  per  Tubum  confpe&us* 
Pefmmh'a,  quas  nudis  Oculis  Eclipfin  refereoat. 
I X  capta  diameter  3757  =  3 1*".  5  ^    Sed. vix  fitis  certa ;,  quam* 

tamen  baud!  midtum  i  veritate  abefle  putem. 
Etiamnum»  &poftea»  Limbus  ab  JEc/j^  derelidua  Obicurior  vi 

debatur  ac  alter. 


^^m 


Carjka  I  Limbo  D  «  ReinoiDo  diflantia  273  2  =:  22^  37'^ 
Iambus  ejus  proximus  a  proximo  LntM  1045  :=.    8    {^^ 


(  3'7) 


•Sbm  Limbus  Remotior  i  Lttmt  Proadmo  jp^  =  ^\  ^2^^  bom* 

Lacm  Nigri  Atdjaris  Medium  k  Limbo  prozimo    '  451  =  3    4^ 

Notavi  prsterea,  quod  Umbra  femper  longe  diflindior  appamk  ad  Cor* 
nua^  quam  alicubi  in*  Fade  Lunx :  In  prima  Obibvatione^  vel  paub  ante>* 
Comua  fuere  Horizonti  PuaUela* 

TuncetiamPwy^jfwff^  &li4cw  aequaliter  ex  Umbra  cxtitc- 

re^  Longitudiaem  Icil.  cirdter  Mar^tSis. 

Nunquam  tamen  Porphjritem  fuperavit  in  hac  Edipfi  i  alte  veio  iUum  via 
Penumbram  merfum  vim. 

In  fumma  Eclipfi  ad  Orjkam  fere  Umbra  perciperit;  nunquam  tamen  cam 
exdndam  vidi^  fed  ahe  adeo  in  Penumbra  immedam»  uc  asgre  eam  pocuerim 
difcemere* 

Nee  unquam  Umbia  vera  Tnpdmn  Macram  pervagabatur,  fed  Pteumbn 
duntazat  doi^^  per  quam  difiidk  erat  ip£un  percipere. 

4K  ^^\.  Limbum  videre  non  poioi;  ncc  ^.  6^\i  led  4^7^  videte  me 
putabam  Limbi  Lucem  fed  languioiffimam)  &  asgre  admodum ;  4^*  7'.  i^'^.r. 
certior  iadus  fum  ex  Umbris  Emerflffe)  nee  aliquid  in  ejus  roninditate  defl- 
derari^:  £1^  tunc  Ftncm  obfervatum  ftatuo* 

£xibat  Umbra  y^tk  Locum  Hjferhntttm  SHfericvam  manente  Penumbra^  quoe^ 
Edipfin  nydis  Oculis  exhibebat  ufque  4^.  1 5/7 ;  fed.  Limbus  ab£dip(i  deie^ 
lidus  Limbi  oppofiti  Claritudinem  recuperavit  non  nifi  4^.  2  8<.  vel  ferius. 

Tempera  Pnafium  Corre6bu-  ab  Altitudinibus  ^El$in  &  LaciJa  Coronk, 
Quadrante  Telefcopico>   pedum  tnom  &  ampEus  Radioy   captis.;    quibusr- 
dare  aliquando  in  altera  Coeli  cardine  emicantibus>  captandis  incubuiy  quoties 
Lunam  fubiere  Nubes* 

2.  Ifufhtm  EdipHs  acddit  antequam  ad  Inftrumenta  veni :  (Juod  tamcn^i  Lonclon ; 
Umdim  in  Vico  Wintonicfifi  obfervavit  Edmrndm  HalkUu,  cum  Luns  Limbus  ^  ^-  ^^"^ 
fiiperioraVertiee    ^      '.-  h..     V  "S*  ^' 


diftarec 
altoeodem 


39 
54 


51 

I 

12 


unde  horam  fupputavit 
Comua  Horizonti  Parallela 


2- 

2 


5 


58 


3*  3^^*  Coelfin$is  in  Vico  Waffingenjiy  ^AAnachcreJm^  (Angl.r^  Hermk^e)  Hy  Mr.  Co]fi>th 
Limbum  Lunae  Dfeficientem aliquantulum  vidit  2^.  I7''^    At  4^.  p'';  2  5^'. ex  ^** 
Umbra  vera  ipfum  exiiile  comperit,  den/a  duntaxat  Penumbra  remanente. 

4.  In  hac  Eclipfi  Duo  prasdpua.a  nobis  exade  determinata  funt>  Medium  At  Pari<> ;  h 
fc-Xdipfis  tempus,  ejufque  Magnitudo,  -Afr^Vw^i  deduftum  eft  non  folum  ex  i^- ^*^*"*- 
comparatione  Initih  &  Fini^y  fea  etiam  Duarum  aequalium  Phafium,  determi-  •    •  -    ' 

natu  faci]l]marum>.  quando  Scil.  diftantia  Cornuum  squalis  erat  Lunae  femidia-*- 
metrO)  ante  EdipHn  captas>.  15^  28^'..  Scilicet  cum  laithtm  Edipfis  exifti^r- 
imtum  fuerit  2^.  24  -  3  5'"... 
FJm^yero  Totalis^  reli&a  Penumbra  fimili.ac  fuerit  in  b. 

determinatione  ImiL 
Duratio  totius  Eclipfis  provenit 
Dimidia 

£t  I>clip&  Akdiimki 
Sexta  vero  circumferentis  pars  abfciHa-eft. 

AScufflL: 


L 

/ 

/f 

4 

15 

ij 

I 

50 

50 

a 

55 

15 

5 

za 

a 

2- 

58 

5 

(3i8) 


h. 

/ 

/I 

4 

% 

aj 

I 

24 

20 

4z 

10 

5 

xo 

IJ 

Atque  itcrum 

Intervallum 

Dimidium 

Hinc  MeJifm  Edipfis 

Intm  qmftam  minuti  partem  priori  deeerminationi  coBveniens. 

In  Situ  Umbras  &  Edipfis  Magnitudine  D.  Flmfifiedk  ^bine  convenmius. 
Ab  ucriique  quippe  Nofinim  annotatum  efty  Umbiam  nunquam  fiiperafTe 
Piyr^3jritcnh  licet  is  alte  in  Pen$imbram  fuerit  lounerfus. 
'  P^^f^fff^  proximus  eft  Mons  parvus  albicans,  quem  tunc  Ar^strdri  Omd' 
tern  appellavimus,  eo  quod  d^  ipfo  feu  Parfkyrke  vix  diftet  fiii  Diamecro.  Is 
Monticulus  Immerfus  eft  in  Umbram  2^  51'.  15^'  5  Emerfit  autem  i\  8^ 
zy\  totoque  tempore  inteije&o  fuit  Umbra  Pmjhjrki  proxima. 

Uterqoe  pariter  amiotavimus»  in  fumma  EcOpfi  Umbram  ad  Qr/tcm$  fere 
pertigifle,  nupquam  tamen  ab  lea  ftiifle  tedam^  ka  reli&um  exiguum  interval- 
lunij  cyjus  termini  diftantia  Ji  Lunari Mai^ine  proximo  capta  eft  8\  ij^', cum 
FlamfiiMm  Infills  ipfius  paulo  remodkM'is  diflantiam  ab  eodem  Limbo  inve^ 
tierit  8"*  \9'\  Infidam  quoque  ieu  potius  PemnfiilMm  Mucrmn  utrique  Um- 
bras diutiuime  adjacentem  coo^eximus ;  nos  id  fieri  coepifTe  nocavimus  3". 
z8'.  15".  &  per  horje  quadrantem  in  eadem  diftantia  perfeverafle. 


5.     I 

S/  It  BuUial- 
f.  Sio. 


Capellae 
dijianta 
Vertice. 


0 

59 

40 


36 
42 


4* 
4* 
44 


30 

ay 


Phajts. 


Penumbra  tenuis. 
Penumbra  cralTior. 


>v^->    ■■■^'■»i 


Initium  fenlibile  t  reg.  Sinus  Hjperb.  circa  gr.  70. 

Digiti  fere  f 

Umbra  attigit  Atlantem  Mimretn. 


t^  ^ 


47 

28 

48 

49 

56 

J4 

50 
5» 

30 
7 

J4 

52 

Umbra  paulo  fupra  Baroniunf,.{uprsL  Ligujlinum^ 

cccupaverat  Macr.  M. 
U*  attigere  fere  Catenam  Mundi. 
U-  a  trig.  MontuniaL 

Attigit  Sinum  Perontic.M.  Pyram  &  Mcd.Palud.ffyp. 
Occupavit  Sinum  Sagarkum  &  Peronticum,  atque 

Promont.  Luna. 
Leucopetra  extra  Umbram. 


1  tfftp,  1n^ 


li 


\ 


2    tf  la 

2  12    7 

2  23  32 
2  25  48 
2  35  II 

2  5<S  27 

3  d  22 
3  "  H 

3  17  41 

3  ^O     I 

3  48  21 


55  40 


(3'P) 


ij5    /^\Sitm  Pirtmiaii  atalJtabnm* 
55    ^s\SnMt S^micmaanXJabram, 


5<5    17 


1^ 


16 

JO 


JSmw 


RieEinarunti 


Pars  fubUmb.  «)uali$  for  LaaR]idiiuP<iiMtf  MuHtHr. 
Fkiis  vetius  ^.r^>  iK6«r.  Aiacneim  citca  §•$$$• 


3  H    <S 
3  5y  i» 

3  58  tp 

4  5  38 
4  13  5P 


Cnfiam non attigit Umbra*  neque  Latum Thra^immmh  proptereaEclipfis 
non  ezceffit ;  Dis.  ;o^  vel  minus  edam.  Imthm  uno  fcrupiuo  primo>  vd 
45^'}  antecemt  acu)otatam>  ita  ut  flatui  exadius  poffit  iK  z^^  30'^  Hinc 
ton  Dmratw  fans  prsciie  x''.  51'.  24''^.    Qiiare  Mttxmt  Oifimrmio  condgit 


J*-.  18'.  14 


,/hUtiro. 


30 
o 

50 


44 
!8 


30 


h.  ^  '' 
:^  48  48 
3  20  8 

5  45  44 


4  13  20 

4  ^7  3<^ 
4  41  44 


?i!i^/. 


Umbn  per  M.  Pcrfhjrkem  Si  Prtnmm.  Lmm. 
Umbra  ifainxic  iMtm  Thrafymcn*  Mom.  Batmim^  & 
Smmn  Cercimtcm. 

Umbia  tranfiit  per  Prom.  Lttfut  8c  M.  Gmmermm. 
Umbra  tetig^t  Locum  Nigrum  Mincrem  8c  M.Carpathum. 
jy^Sk'mxeffontlffferbm'iam^ 


6. 

At  StraeburK ; 

I*. 


j        Tofa  itaque  Duratio  i^  52^  ^6'\ 


7.  In  hac  EcKpfi  probe  notandum  eft)  quod  omnes  Sediones  minquam  ^'S^"*^!^* 
J^ontem  Porfhjfrkem  omnino  texerint,  fed  iUc  per  totam  Durationem,  etiam  in  n.  11^  ^*589! 
ibla  Maxima  Obfciuatione«  in  ipfo  Umbras  Limbo  confpicuus  perftiteiit. 


jcfup* 


Ttfif.  ex 
jStu.Qir. 


h.  '  •' 
1  x%  38 
X  33  lO 
X  3<?  40 
8  10 
x6  35 

24   £0 

30   -o 

3<J   2J 
42      5 

4<S  30 

52  10 

59  »5 
4    7  45 

4  II  45 
4  18     J 

4   2<?      O 

4  5<$  20 

5  55  »8 
5  57  35 

5  5P    o 
<y    8  .JO 


2<5 

15 


5* 
3* 


(     3^0    ) 


Akkuimei  F$x0mm. 

II  Dext.Huineri  Orimir. 
35  JDexcHum. 
Inicium  temmAr. 


Mtbm$  Eclipreos* 


SteUuh    diftabat    in 
Limb.  3  6\  vel  40^ 


9 1  PiTfUisMtatUi  trmffheriml 


I 


X 

2 

5 
4 

5 
6 


8 
II 


5  }  Lucidae  Ljrd. 
50  Lucidas  Ljr^. 


Ad  JlfcHt€9H  D4K09U$il9h 

fcnrnnbfA  denfior. 

Ty^x&k  TtmrnArA. 

Denfiffima  FemtmbtA* 

Ad  SoftOH  jif^UinUm 

VerM.u1lahi^.icSinJ^fferh. 

Ad  Simtm  ApoU. 

Per  M.  BaroH.  8c  L*  Nigr. 

Addjarem. 
Per  If^  Ophkifim. 
AAM.Parph.ic  L.Nig.Min. 
VtcM.Parfh.icM.  Sen. 

Vei[P9r^.Pr.  T>  x^icMjCarp. 
V&Inj:C9rf.M.Arg.8cM. 

Mtcroccrdn. 
Per  M*P<frphjrit.ic  Lac.Tr^ 

K(iSmimj1folUnis»M.Chrim 
fiiy  icInf.Macr. 


Pen$imlnrA. 

Pemtmbra  pene  evanuit<]iu>- 

ad  conjicere  potuimus  ob^ 

I    nubes. 


XLvir. 

AnEelipfe  $fthi 

At  Paris ;  by 
M,  Caffini. 
N.  141,  ^  1015. 


Phafes  Lmtul  ^  M^tdatum  Secundum  De- 
uammatiauem  RiccioU. 

InObJirvMorio  Reffo. 

InCoBegitt 
CUtwmit- 

tOHO. 

lafra. 

Sufra. 

Inci/nt  Umbra 

GrimaUi  Limbus  Scquens 

GalOeus 

Finis  GalUki 

(J  43   30 
«J  45     0 
6  ^6    0 

(J  47     0 

h.    '     " 
6  43  40 
{ 

(J  4<f    0 

h.    '     " 

<^45  54 
6  45  Z9 

Merjemmi 


•*» 


« 

AArfimms       :  '  i    * 

Chorda  Ediplis  Dig*  6%  . 

GaffenJk  Inkkim 

G4^0idi  Medium 

SciAgrdi  Inidum 

11.  Digiti  Edipdci 

ArifidroH  Initium 

Ar^anhi  Medium 

Oftiamu  five  Oculus  Drmmk 
Digiti  III. 

Chorda  p  Digitorum 

Initium  7mv  PMm  &  Cfcmci 

C2frm»  Initium 

C^ermci  Medium 

Cofcrmci  Fixns 

fkhe^  Initium 

fkhest  Finis 

Tfciams  Initium 

nchom  Medium 

If^^BimFi^ 

ErM^fthems 

Digiti  V. 

Pranootorium  inter  FTrgmem  ic  Platwem 
i/fffild  in  ultimo  Simuum  AAJimtm 
vOara  fequens  Tjchanem 

DioitiVr 

Tymochdris 

/^MMi  Initium 

TUumiii  Medhim 

PUttmis  Finis  &  Initium  MmiOi 

tiki  ^^         •     V*      • 

Fiatoms  Finis 

Finis  ikf4(w£i 

Dmj/S  Initium 

DwnjfiHs 

AftneUtm 

Dumjfii  Fiois  &  MeneUi  Initium 

Plimfs  Incipit 

PUm$ts 

PkoUmmeHs  feu  GZdr^  fupra  Anmdttm 

Initium  Fracafiorii  (eu  jlnrmli 

Initium  Poffidonii 

Finis  Frac^mi 

Vol  I.  T  t 


h.  ^    ^'  \h.  !    ::^  Ih.  r    // 

|<(  49  o^ 
6  50  jojtf  JO  50 
tf  51   }0 


^  51  J7 


(^  51  00 
<S  Jj  10 


6  ^6  50 
'tf  57  CO 


J  $^^7 


tf  51  4j 

*  5i  50 

*  54  oa 
tf  5<J  00 

a  58  J4 

tf  59  10 

7  00  00 [7  00  00  6  59  30 
7  00  5517  00  55 
7     I  yo.7     t  40 


7 
7 
7 
7 
7 
7 
7 

7 
7 


2  jo( 

i  45   7     A  40  7 
2    J5) 


S  x8 


4  zo|7    4  zo 

5  00 

5  J5 
<f  zo 


7  00 

7  50 

8  ji 


7 

7  "  48 

7  14  00 


7  15  I* 

7  »7  15 


7    C  so 


7    5  4* 


il 


711  20 

7  13  zo'7  I J  if 
7  15  40 

7  14  40 

7  H  Jo'7  M    4 


7  *^  '^ 


7  17  ^5. 

7  18  10  7  17  59 

7  18  z8j 
7  zo  55. 

1 7  z'l  10  7  zi  5t 

7    II    JO; 

7  »5  00  7.  »5     5 

7  ij  55i 

7  H  *5' 

CMr4 


1 


7  H  3« 


(  3^^  )  , 


-         .       V                                             •     .    J 

b.  ^  f^h.  ^'  ^^ 

h.    ^    ^f. 

Clara  ante  Angutum  Pramm^Si  ^mi 

7  M  55 

♦ 

Angulus  Promomorii  jIchH 

7  »5  .«o 

• 

Dieiti  IX. 
PdHs  Smrni 

7   itf   lO 

7  x8  00 

« 

Initium  Endjmknis 

7  19  zo 

* 

Initium  Tattrentii? 

7  JO  $<» 

« 

Angulus  Comuum  cum  Paralldo  77*  ff^^ 

7  30  40 

7  51  i<f 

Hcn?/cfis  Initium 

7  51     5 

Finis  TaHTsntii  five  Cq>itis  ScrpcntU 

7  51  40 

' 

Hcrmctis  Finis 

7  5*  00 

Proclus 

7    52    10 

Limbus  Aims  CaJfH 

7  5*  ^9 

7  53     3 

7  55  10 

Aiacula  Inferior 

7  J5     5 

■ 

Initium  Lattffreni 

7  34  H 

• 

Aiejfala      .                      > 

7  5440 

Finis  Lofigreni 

7  55  40 

PcninfuU  in  Qiffui 

7  37  50 

■ 

n          A 

Finis  C^ffia 

7  57  50|7  57  5«> 

7  3.8  iS 

Maada  ObbngajC 

7  59  i<^j 

* 

0 

Finis 

7  40  4» 
9  zi  50 

7  41  00 

7  41    25 

Initium  Emerfionk 

9  2.1  30 

9  XI     J 

Grimaldus 

9  li  44 

9  xz  la 

Grimaldi  Finis^ 

9  aj  40 

9  *3  40 

1 

GallilcM 

9  H  55 

• 

Mare  Hnmorum                           .  • 

9  18  1.5 

* 

• 

1 1 

Schikardi  Medium 

9  29  00 

' 

jirijlarchi  Initium 

9  29  44 

9  2^  41 

jirifl^chi  Medium 

9  30  20 

^ri/farchus  Totiis 

9  30  -5 

G^jfcndtis  Totus 

9  31  00 

tf 

•   • 

Kepleri  Initium 

"*• 

9  5»  40 

941  ^ 

KepUrus  Totus              .    . 

9  52  24 

. 

\Morinus 

9  50  00 

t  • 

Finis  Infulx  KcfkrL 

9  34  ii 

. 

O^umus  Totus 

9  34  40 

0 

Imtium  Terra  PrniM 

• 

9  55  45 

•  ■      » 

\ 

f^irgo 

9  57  00 

*                    » 

AurtA  inter  Pitbeam.  &  Kepler nm 

9  37  20 

Harpalsii  8c  Clara  ante  Copemicum 

9  57  54 

r 

Digiti  III. 
BmiaUks 

9  58  50 

9  57  40 

Initium  Copernici 
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jiUkudmcs  Stella- '  Per  quas  Maculas  tranfiverint 
r/ww.  Umbrae  ScEiwnesy  &  qux  in- 

fuper  Notata  fuerinr* 


J'al. 
PaL 
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24  30 
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ip  45 
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S  40  4^ 
Ji  44  20 

.  8  47  5p 

/• 

i  Initium  Penttmhr^  DilutifEma.  '10     9     o 

» PewmArA  Denfior- 

'  Pemmhra  adhuc  Craflior* 

Pcfrnmbra  DenHflima.. 


^Uk'y  by 
M.  Hevel, 


Imtktm  Eclip.  circa  150^  Lim- 
bi  in  9  5  ^  fc.  a  Puncfto  fupcn 
Lineae  perpend.  Nonageiimi 
Ortiim  verfus  coneigit. 

Incedebat  per  M.  GernumklAn. 
tAMars  Sjrtk.&cM.ont.^cal^e. 

I 

Per  M.  PorphjritemMa  Patudo- 
Joy  Inf.  Ccrcmna,  S'mumSjrtic* 
fcvMoftt.  Sacr.  &  M.Cafpifim. 

Ad  M.  Banmmmy  Inf.  t^^.thn^ 
finh  per  medium  Slnwn  Sjr^ 
boms  &  M.  Pharan. 

Per  .SRmvm  j^MUinis,  M.  e<^/;r. 
Inf.  Leto.  aa  Inf.  Didymam. 


10  1}  20 
10  19  je^ 
10  24  24 


10  25     5 


10  50  30 


•  — r- 


Uui 


Ad  Ini^  Mig'orc.  Vnlcaniamy 
Lemnosy  Carpal  L  &  M.  Horch. 

Ad  Locum  Nigrttm  A^ajm-em^ 
per  M.  Argent  or ium,  SipjUmy 
Ma/kjtam'y  TahcTy  Sinai  &c 
Defertum  R^hiMm. 

Per  Scapulas  Hyperhareos,  Inf. 
Besbycamy  M.  Oljmpumy  Bidj^ 
nrnmy  &  M.  jintiUbanum. 

Ad  Inf.C^^^4w,M«/f^r;wi».M. 
Z^.v/'i  &  Montes  Coibacarayios. 

Per  M.^w^(i»;*«iad  InCu4p9/lo-^  1 1 
»/4w  &  5;;^^^  Athenicnf,  per 
M.MofehJVxihScCoibacaraws . 

Per  Locum  Hjperbor.  Superior. 
Pal.  Bjcesy  per  Mont*  HercuL  I 
&  Siniim  cxtremum  /^(?////..    I 
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II  19  10 

II  Z2   O 

II  2(5  50 


12 
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-•  — i— »^"~ 

12  58  20 
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Per  Z^MM  Hjperbcreum  LifMh 
remy  M.  Gt^i9»frwwy  &  ad  Si- 
num  Inftriorem  jMaris  Caff  it. 

Per  M.  Riphaoh  Pal.  Mi»tiJtmy 
Inf.  ^Upeciam,  ad  Inf.  Majo- 
rem  C^>  per  M.  Nerofitm. 


n  14  vj 

II  17  17 


'«  — . 


12  Dig. 


Ad  Ripam  Paludis  A£eotidis  & 

Mont.  Htffoci. 
Per  M.  AUiHmtmy  &  I^f/Kw  O^ri- 

^£nff  •  JMinorem. 
I  TV^iif  ObfcHratio  circa  297^Lim- 
bi  in  54^  fc.  ^  Pundo  Super* 
Linex  perpendicularis  Nona- 
cefimi  Ortum  verfus  depre- 
henfa^ 


M    MMflk. 


12    XQ    10 

II  23     O 
I r  27  JO 


'«)■ 


/'^^ZlWr/tf    52^    i^^\ 
PtfHucis    52        o 
PaUncis    51     41 


; 


I 

I 


o  40 


3  35 


15^^^^ 


8  10   17.1  fire 


Recuperath  Lfmims  circa  118^ 
Umhi  in  88^  fc.  ^  Punfto  Su- 
periori  Lineae  perpendicularis 
Nonagefuni  Occaium  verfus 
extitit. 


Ad  M.  uHahafhrhuwh  M.  Pentor- 
cL^btmy  M.  AUtmh  &  Pal. 


"  37    4 
ri  38  42 

"  3P  55 

108 


I         11        48 


I    16   20 


-I 

18  ij-  ftri 


ip   J7 


I  20  50  20  44  ■^i' 


»» 


Per  M.  Porpkjritemy  ad  3^^ 
Sjrtictmh  &  per  M.  Eotm. 

Per  M.  Barmumj  loca  p^Judofay 
Inf.  Cercimutj  inter  ^4r^  *S)r- 
r/^ivm  &  t^gyptiacftm  ^d  S. 
Sjrbonis. 

I  Per  .SiwMxi  j^tJUnis^  Inf.  74r4ri- 
m499y,  Inf.  t/£tlmfimy  Sinum- 
que  SjrbonU. 
Ad  Inf.  A^ajarcam,  per  M.  e/^/- 
iMffi,  M.  NcptHnum^  Jachjn^ 
twn^  Int  Letoamy  In/.  IWjr- 
IKM7XI  &  M.  Z^0;». 
Ad  Inf.  Orjkamj  per  Inf.  ^^4- 
;x/4iK9,  &  Carpathosy  ad  ./f^r 
Mcrtmimy  per  Defertum  .Spi. 


2  51 


I     y  52 
I  10  32 


1  13  54 


I  18  35 


12;^ 

Ad' 
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Ad  M«  jirgentitraimy  Mare  Pam^ 
phili/tmj  Inf.  Ojfntnh  per  M. 

Per  Monc.  u^pemfmttm,  ad  La- 
cum  Tra/htcrmm,  ad  Mont.  49- 
pulum  per  M.  .Ai/n-*  Uiamtm* 

Ad  M.  Carpathosy  per  Inf.  £f x^i- 
C4W,  M.  Oljn^itmi  DidjmHm 
&  M.  DalopigHcros. 

Per  M.  P^rcf,  'BjzjmUim^  ad  M. 
HcrffnmmHy  &  per  M.  y^r/- 

Per  «SiMw»  Grcmkemj  Inf.  .if^- 
a*4ms  Inf.  jifoOonianh  Medium 
Montem  Mojchttm^c^t  Mon^ 
its  Sogdianos* 

Per  L4C.  Hyferbarestm  Infer krmt^ 
Pal.  Afcr/)  M.  StrohiUmh  per 
Sin.  Extremum  P^nri  ac  M<^ 
Parofomifiim* 

Inter  Pal.  B^cr/  &  Z^/iw  Ccrocoj^ 

damctis^fcr  M.  HercttUs  &  M^ 

CaHcafum  Inferiorem. 
Per  M.  Cimmeriimh  M.  Tancc^h 

&  M.Nerofim. 
Per  Pal.  Mdotukvh  Inf-  Mimrem 

Maris  Gj^/V,  Montenujue  Ntro^ 

fum  Superiorem. 
Per  M.  j^launmh  M.  San£lwh ; 

Montefiue  Htppoci. 

FiniSy  €irca  294''  Ziwi^/,  in  97/?. 
gradu  st  Pundo  fuperiori.  Zi- 
w<£  perpendicularis  Nonagefimi 
Occafum  verfus  contigit. 

Denfiflima  PenHmhra. 

Satis  adhiic  Crafla. 

PohIo  DJutior. 

Penfmthra,  Diliiiiflima^ 

Fia^s  Pcmimbr^. 
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Ingruente  £f%f  Umbra  erat  valde  diluta,  Limbuftjue  ejus  quad  Anftadhio- 
fiis,  &  minime  termimtus,  fie  ut  difficulter  admodum  ab  Initio  Phafes  detcr- 
jninari  potucrint,  nee  accuratb  diftingui  per  quas  Maeiilas  Umbra  tranfibat^ 
fucceflu  tamcn  temporis  crefcente  Ecl^Jty  diftinftiis  omnia  dcprehendebantur. 
Color  ab  Imtio  videbatur  fatis  Triftis,  Obfcums,  &  Fuliginofus,  ac  fi  EcUffis^ 
eadem  ratione»  circa  Max'mupn  Ohfimatiwiemy  ut  ilia  Anno  i6^i.  menf.  .ApriL 
adeb  fefe  Obumbracam  fiftere  \  ellet,  quo  vix  confpiceretur  ;  fed  res  planb  ali- 
ter  cecidit,  fiquidem  Luna  cum  jam  omnino  eflet  Eclipfata,  Totus  tamen  ejus 
Difcus  latis  chr^  in  oculos  incurrebat :  Cobr  namque  ejus  mm  omnino  Ru- 
bidus  (ive  Sanguineus  aut  Rubiginofus  erat,  qui  eoufque  perfeverabat)  donee 
Luna  ad  medietatem  Lumen  ilium  recuperafle^  atque  turn  nirfus  fatis  Obfcunt 
&  Fuliginio^  appomit. 
At  i/iM ;  l>y      4.  The  Beginning  of  this  Eclipfc  was  obferved  ztDsbon  by  Mr.  yacobs  at 

An  EcJfpie  of  ^'  Difficillima  ftierit  parvx  liujus  Ecli^  obfervatio,  propter  obliquam  Lu- 
thc  Moon.  nae  in  XJmbram  Terrae  incidentiam,  Umbraeque  ipfius  Tenuitatem)  per  quam 
June  17.  i».  Limbum  Luna?,  media  etiam  Eclipfi,  fatis  diftincte  cemere  potuimus.  Par- 
'^!l*-  b^Sfr'"^^  diametri  tunc  ab  Umbra  vera  deficientes,  propter  confuios  ejus  terminos 
%UmftiJd/  accurat-  definire  non  licuit.  Diftantiam  ei^  coepi  inter  Cuipida  mal^  defi- 
11.  i62.f.  68p.nito$,  circa  Medium  Defe^fhis,  e  qua  didas  paites  £idle  dedud  poffint,  & 
»Erroris  minore  periculo. 


Tempore  ^er 
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2<f  28 

}2    28 

35  28 

40     28 

44  28 

47  ^8 

I  28 

10  28 


Ohfcrvatimeu 


Ecltpjis  Mine ' 

L»«eDiameterTubo  ped.  i  <f  .eat,  i  <Jo  jz= 

— —        rep.  (543  0= 

Penmnbra  denfi,  forfan  Initium     

Umbra  Limbum  fupra  Stfupn  temeraverat 

Vmhra  cert-*  intra  difcum 

Chorda  Periphrrut  Obfeuratae  —  1(^70= 

rep.  2010= 

iter.  22po=: 

Decrevit  Edipjis  fenfibiliter        

Inter  Cufpides  Obfcur.  iter.        1 8^5= 
Finis ;  fed  Dubius  Mihi 

Finka  cene,  Miniftro  Fabro  Confentiente. 

Penumbra  Denla. 

Etiam  adhuc. 

Umbm  Aiftr'tnm  haud  adhuc  Lmbi  Borei 
Claritudinem  recuperaverat.  Sed  lux 
ejus  hebetior  quam  in  Limbo  Boreoy  ut 
in  prima  Oblervatione  apparuit.  1 


// 


51  57 
32    4 


8  28 

10  I 

11  25 

9  20 


LL  Aras 


LI.  Artis  proftfto  Laboriique  haud  exigui  erat  Tubos,  ctff  breviores  Jc.  ^r  ^^"  Eclipft  of 
6  8c  jy  pedum,  ade6  firmiter  continue  ad  iMnam  retinere,  ut  Penumbram  ^^^  z^°"'  ^5" 
rede  aifcernere  potuerimus,  Phafefque  omncs  exadb  defignare,  per  quas  ^i-^n^ xl%^^.  yl ' 
minim  Macuhs  tranfirent,  vel  quas  omni  tempore  attingerent.    Attamen  pro-  DafjtzUk  -,  by 
viribus,  quoufque  fevera  Tempeftas  atque  tranfeuntes  Nubecute  permittebant,  ^-  ^^^^'«'^- 
rem  peregi.  Notandum  imprimis  habes,  qu' d  Denfiflima  Pemnt^ra  genuinum "'  '^  ^^'  ^^^^'^ 
TfuttHm  Eclipfios  prasceflerit,  ita  m  vix  ac  ne  vii  verum  InltiHm  difecrnere  qui- 
-  *"       Colorem  quod  attinet,  hunc  in  hac  £t:%f  maxime  notandum  habes ; 


verim. 


quippe  talem  diverfitatem  raro  admodum  in  ipfo  Colore  deprehendi :  mode 
enim  erat  Pemigineus  vel  Muftelinus;  Ingruenti  vero  Totali  Obfiuratione^ 
Limbus  I-unae  ciicumcirca  erat  Sublividus,  ex  parte  Subluftris,  &  Rubicun- 
dus ;  verum  in  Lunae  Medio,  quafi  fatis  Denfo,  &  Obfcura  Nubecularcon^i- 
ciebatiu*,  ut  vix  Maculas  rcfti  in  Lunae  diftinguere  potuerimus;  quae  Nigri- 
cantior  Umbra  paulatim  fiicceflive  verfus  Dextram,  &  Paludem  Mdtottdem 
promovebatur,  fie  ut  circa  Initium  Recuferationu  iMminU  tota  genuina  Um- 
bra admodum  Obfcura^  &  Nigricans  appareref,  atque  circa  ultimam  annota- 
tam  Phafin  reliqua  pars  adhuc  Obfcurata  Lunge,  five  ejus  Limbus,  neutiquara 
deprehendi  vel  minimum  potuerit. 

^itudwe^     Per  quas  Mtculat  tranfiverint 
FixoTHm. 


•#  \T(smpHsfic. 
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tum collig. 
dabatur- 

PaL  Mar.io-^ 
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9  57    o. 
10     o  15 
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M.Por£lyrif. 
nond.  plane 
teft.  erat. 


Ad  M.  Auinml  &  VA.  Mar^ 
otidem* 

Per   GemMnicimHm  ad   Mare\ 
SyrtkwHy  &  M.  >4feife. 

Ad  M.  Parphjrifemj  per  Mire 
Sjrtkwny  Monttmque  jija^^ 
am.  Per 
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ro    6  25 


10  10  25 


lo  14  55 


lo  ivp  55 


70 


10  14    ^ 


10  27  10 
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»3 


10  3d  o 


10  41  2^ 


«4 


10  45  35 


15  10  48  40 


16  10  5^  10 
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Per  M.  Pefriy  inter  Inf.  Crcift^ 
nam  &  Inf.  Tarracmmamy  per 
iSmm^  SjrboniSi  &  Palt$des  A- 
rahU. 

Ad  Inf.  FKioriam^  Mahamy  M. 
^r/wj)   per  M.  Pharan  &   M. 

Ad  «S«nwKi  uifolUniSy  per  Inf.  £rr0^ 
rif)  per  M.  %/Etnamy  Inf.  Letoam 
&  Dkbffnam* 

Sapra  ^inr.  ApoUims^  ad  Z^cxoiy  /i&r- 
cuUmny  Inf.  ^i(»&c,  per  M.  P4r- 
thenktm  Sc  Taigetumy  ad  InC 
^/ri!^/  &  Mont.  Ziov. 

Ad  Inf.  AHmrcamj  per  Sinum  P«- 

flanumj  M.  Micdoy  Inf.  (^^rwRs 

M.  ./f(^.  ad  M.  ^S'Mtfi  &  Defer- 

turn  R^fhidim. 

Ad  M.  fjguftinnm,  tatrytmny  inter 
M.  Sif9wtm  &  Didjfmttmy  per  M. 
Ubamim  &  &ir. 
jSupra  M.  Nigrum  Mmoremj  per 
M.  Afpemwmmj  Inf.  Bestkam, 
M.  C««MWRS  Mtntemq;  Cdlr&i* 

Ad  Mopuei  Scrranm^  &  Ck^&ri^ 
ad  Bjzjmtmmj  per  M.  Hmrmn 
m$im  Tam-um^  8c  M.  i3lr£«i;^- 

Per  Mofues  Macrocemmosy  Inf.  ^ 

4«f4W,  M.  ./^faMMMW  &  AitHtm^ 

rum. 
Per  Inf.  Afacram,   per  Erkhemes 
ScapfiloSy  Sin.  Athenienfimy  Sc  Pd. 

Per  Z^.  Hyperhw.  Sufemrem.  Pal. 
f^m,  Inl.  v^r4w,  M.  HercmliSf 
Sin.  Extremum  Pa»ry»  Montem- 
que  Patapomijkm. 

Ad  Z^iw^  Hjperbar.  Iftferimremy 
M.  Immeriumy  per  M.  Cbr«;»RH 
Taucany    Sin«  Inferiorem  if^cr^ 

Per  ^cTMffi  Riphtosy  Pa!.  M^ceti^ 
dem.  Inf.  Maj&rm  Ca^  8c  M. 

2mm 
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12    57     O 


Altitud./V*- 
cjQms. 

Eadem  Alti- 
tudo. 

Obfcuia  lib 
Umbra  vel 
Nubecph- 
n^  in  Med. 
Difci  Lull, 
confiflebat. 

Imt.Emerfio-' 
ms  feu  Ke- 
cuper.  Lu- 
minis. 

Palus  Ai^€^ 
Otis  jam  pe- 
nitusteoa. 


o    /    // 
31    8    o 

31  38    o 


150 


I 


Ad  Mont.  Afulan^  baud  pro 
cul  ^  Palude  A^dtotide^ 

Per  Mare  Eowm^  Mare  Sjrtir 
^mny  Montemque  Ca/itm. 

Per  M.  AtLmtem  Muwrem^  in- 
ter Inf.  Grcittnam  &  Inf.  Taror- 
cimam^^  Mare  t/Egmiacmny 
Sm,SirhaniSyMontcmq;Pharan 

Ad  InC  Majarc.  Sardin.  &  /&r. 
per  M.  C£tnamy  Inf.  MtUn^ 
ad  Mont,  jiimz  8c  Hajalon. 


\ 


ImtUm  Eclipfeos  paulo  fupra  Paludem  Martttidem  extitlt. 

TottMs  Oifim-ntio,  ad  Mmm  Satt£l/mj  in&a  Paludem  Marmidm  accidit, 

BtatferMk  LmMi  &r^  Ibidem  contigit  ubi  Imtmm  coepit. 
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10  ZX 
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12    15       O 
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The  Pcmtmbra  was  very  Obfcuiie>  and  the  BeffnpMtg  of  the 
EcUpfi  was  at  hand. 

The  Eclipfi  was  5ir^/w»,  the  Quantity  almoft  half  a  Digits  and 
the  diftance  between  the  Cufps  was  i)out  41  D^rees  of  the 
Moon's  Limb,  and  Palm  Maraatis  was  juft  aU  Ecufpedi  hence 
we  may  conchide the Begiming  about 9^.  21'  jo''. 

As  near  as  I  can  coUeft,  was  the  time  of  the  T(9td  Immerjlon 
into  the  Shadow,  to  verify  whichy  the  Azimuth  of  the  Moon's 
Center  was  obferved  to  the  Eaft>  41®  18' j  2'  \x'^  of  time  after 
the  ftid  Immerfion.     ^ 

Or  10'  i}'^  before  i^t  Qthnination  of  the  Ri^  Shoulder  of 
Orioyty  was  the  Emerjion  or  firft  Appearance  of  the  Moon  out  of 
the  Total  Darknefi. 

Was  the  juft  End  of  the  EcUjfi^  being  x^  20''  before  the  Od^ 
mmatioH  of  Sjrms. 


Whence  the  Middle  of  this  Eclipfi  ftiould  have  happened  at  r  i'^.  18'  ^.  w. 
at  Nuremhwg :  the  TetM Duration  ^h  52.'  30'',  and  tne  Total  Darknejs:  iK 

The  Meridian  Altitude  of  the  Moon's  upper  Limb  was  obferved  <J5  °  2  j' 
50'^  and  the  Moon's  appareitt  Diameter  while  totally  Eclipfed  was  fouad 
50' 07''* 

Bv  M.  7.  Ph.      5.  M.  Wattz^lboHr  naade  ufe  of  a  Pendulum-Clock  correflcd  by  Altitudes: 
ivurtx^lbfiur.  According  to  his  Obfervation, 

was  the  Beginning  of  the  Eclipfij  at  about  1 19  Degrees  of  the 
Limb  ofthe  Moon  in  HeveUm*s  Seknogroflj. 

Palm  MasTdmis  was  all  covered. 

The  Total  Immerjiony  about  the  299^/?  D^ree  of  the  Limb  of  the 
Moon. 

The  Moon  began  to  Emerge  out  ofthe  Shadow,  about  the  1 1 2^ 
Degree  of  her  Limb. 

The  End  of  the  Eclipfi  about  the  29  ph  Degree  of  the  Limb. 


9    2}    JO 

9  24  50 
10  25  20 


12  II  30 
I   14  30 


.By  thefe  Obfervations  the  Middle  of  the  Eclipfi  ought  to  have  been  about 
1 1  *".  19'.  p.  m.  at  NHremhftrgy  difiFering  but  one  Minute  fixxn  M#  ^^*'^^^**^ 
Obfervation. 

The  Dftration  will  be  jl'.  5 1 ',  and  the  Totd  Darknefi  i^.  /^6\ 


At  Lisbon-,  by 
Mr.  yacobs. 
fL  104.  p.  zo5. 


4.  Imtifim 
Immerfio  - 
Emerjw 
Finis    — 
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8  02 

9  otf 
10  50 

\^  57 


fh^i 
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Pha/is. 


'•mm 


Penumbra  Notabilis 


Inkiitm  ob  interpofitas  Nubes  pracife  dctenninare  haud  li- 
cuit,  ideoque  inceitiiis  pono  EcUffih  rncepSk  ad  9^.  ij^. 


Umbra  ad  Paludem  Mtr^tatm 

Mons  iSSttMii  t^itur         ■ 
Mons  Thambes  te£his 
Mons  jiudfis  t^tur 
Mons  Nettwms  tedns 
Umbra  ad  Montem  5if£jr&ow 
Inflila  Grcpput  tegitur 
Ad  Montem  Di^mum 
Mons  Didpms  t^itur 
Bmexgit  M.  .^^mm 
Umbra  ad  Paludem  Maritotm 
Emcrgit  Afaraotis        — — 
Ad  Montem  SmM 
Emetgit  Sinai 
JFmis  Eclipfis 


Lir. 

An  Ecliple  of 
the  Moon,  ifth- 
^«77^.  19.1686. 
at  Dublin  \ 
by  Mr.  iViU, 
MolfTuux, 


20,^ 
00  * 
00  i* 


Hfiftanda.  Tempora  funt  Horologii  Ofcillatorii  ad  Stellas  fixas  redificatu 
Qu«  ulflerifino  notantur  Obfervationes,  per  hiantes  Nubes  captx  funr,  a- 
deoque  accuratas  liaberi  nolo.    Qjiantitatem  hujus  Eclipfis  fcx  puto  Digi- 

LIII.  Half  a  Quarter  of  an  Hour  after  7  in  the  Evenii^  the  Moon  arofc  ^^  Eclipfc  of 
clear,  but  of  a  deep  Red  Colour  without  any  Sign  of  Eclipfe  :  At  yb^,  die  the  Moon.  A- 
Moon  went  into  a  thick  Cloud,  but  was  again  clear  at  7 J'.  58'.  when  the  ^'''^  f-  *^8^' 
Under-fide  of  this  Body  of  the  Moon  was  Begunxahc  Obfcured,  in  a  clear  mSw^IJi. 
Sky ;  fhe  being  then  in  the  z^xh  Degree  of  Uhroy  and  6^ ;_  above  the  Hori-  r.191.  f,  45-5- 
2on.    (Suppofe  the  Center.)  At  5>h.  the  whole  Under-fide  of  the  Moon  was 
EcUpfid^  and  about  8 '  afi:er  9^,  it  was  at  the  height,  or  rather  feemed  to  de- 
creafe.    At  9^4  there  was  ftiU  a  third  Part  of  the  Moon  Eclipfed.     (Suppofe 
of  her  Circumference.)     About  10*^.  it  decreafed  apace,  and  at  io*^-|.  there 
was  but  little  to  be  feen  :  At  lo^^  4J-.  it  was  certainly  Ended,  the  Moon 
being  then  about  ii^  High. 
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JmmtrJioHS, 


LIV.  I. 

An  Eclipfc  of 
the  iNioon, 
Oilsb  i9.i<>97. 
» ar  Chrfler ;  by 

a.  1J^^  784.  The  B*^«»«»f 


Parphjrites  Immerged  — 
North-part  of  Marsotis  — 
Locus  Niger  Maj.  and  Soitth 

End  of  Mat. 
BesbicHS     — — 
^poUonia    — — — 
BjzjMtmn  ■" 

HornuttifU      — — 
North-part  t^Maotis 
M<»*s  Carax       — — 
Afo»j  Hcrc/tlis 


South-part  of  iWleoftt'    — 
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6 
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7 
7 
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8t 
JIT 

497 
55 

57 
10 


Porphjrites  andthe  Middle  of 
M .  ty£tna      -^.—^ 

Hbrmptiuj       — , 

Afofts  Her  cubs 
BesbiCHS      — 

^Byzupftmm 


8 
18 


I 


\£ac/is Nign' Aiajor  ■■ 
■South-part  o£  JMaatis    — 
jNorth-part  ofMaotis     — 
TheiE^  > 
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8 
8 
8 
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17  50 

18  3a 

XI  oa 
i5  If 
29  00 

3J 

45 
45>t 


8.  AOT 


About  the  Middle  there  remained  5'  i^'^  of  the  Luminous  part,  and  ccmk 
fequently  the  D'^s  Edipfcd  S-f. 


2* 

At  UttterJam ; 
by  M.  fa.  e»f- 
fiti.  n.  236. 
^.  to. 

va.  fup.  §, 

XXXIX.  2. 
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7#M)p«C2^« 
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6  10  5<f 

tf   21  27 

(J    22  5 

o  00  5<f 


^7 


<J  32   34 


Obfirvaiiofies. 


Promontorium  Acutum  ad  Primum  Obliquum. 
Praecedens  Lum  Margo  ad  Perpendicukre. 
Promontorium  Acutum  ad  Perpendiculare. 
Differentia  Tranfitus  per  filium  Perpendicular,  quL- 
eft  Longitudo  Prrnnantmi  A:ttti  a  Matgme  Pr*€ce^ 

Differentia  Tranfitus  PrcmomorU  A:mi  inter  i.  Obli-J 
quum  &  Perpendiculare,  quae  ejus  eft  Latitudo  i 
Margme  BorcMi. 

Lhm  inter  Nubes  conjpeda  adhuc  apparuit  integra* 
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fi$  Prima  Pbtflt. 
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B 
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D 

£ 
F 
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H 
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N 
O 
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Q. 
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P— 
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F 
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i^H 
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41 
4* 
4* 
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42 

43 
4? 
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«f  44 
tf  44 
(S44 
(S45 
<J45 
tf  45 
<f  4<J 
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o 
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0£ 

03 
00 

01 

00 


15 

50 
12 

15 

55 

43 
00 

20 

2(f 

30 
00 

21 

35 

57 

53 
55 
45> 

^4 
15 

37 
30 
47 


o  01  05 


Initium  Maris  Cri^  ad  i.  ObL 

Promontorium  Acutum  ad  i«  Obi. 

PUniMt  ad  i.  Obi. 

JMtrulms  ad  i.  ObL 

Mamlm  ad  i.  Obi. 

Primus  Margo  ad  Perpendicuhre. 

Procltts  ad  Perpendicukre.^ 

Proniontoriuni  Acutum  ad  Perpeiidiculare* 

il^tt^tf  iSr^MTw  ad  I.  OUiquum. 

AietuLutsiA  Perpendicukre. 

Comu  prxcedens  Lmtki  ad  Perpetidicu]are>  ipla  taiigic 

Filum  Horiz. 
Comn  Sequens  ^a  i.  Obi- 
MmeloHs  ad  i.  Obi. 
Cmm  Sequens  ad  Verticale* 
Marg^  Sequens  ad  Perpendicukre.^ 
Cmm  Sequens  ad  2.  c5bL 
Grmuddtis^A  !•  ObL 
Setptem  Margo^  2.  Obliquum* 

Tranfitus  JL^f^  Perpendicul2ffe» 

Tfanfhm  lAtmt  per  2.  ObL 

PromoHtmi  Acmi  Lmptudo  i  Matgine  Pfdcedemu 

Promofftam  Ami  Latkudo  a  Matgine  Bwuiim 

A^nelai  Longtudthh  Marine  Pr^cedemt. 

MisneUd  LatUudo  a  Margme  Bvnab. 


o  01   ij  CornH  PrxcedemU  Lotigimdif  a  Aitn'fffie  Pr^ceiUnte^ 


o  00  00  Latitudo  mSiai. 
o  02 
o  00 


00  LatitHdo  TiviSiaL. 

14 1  Carmi  Sequcmis  Lmgutido  a  Adarghte  Prjccei. 

Tfi  \Latitfida  ejufdem  Comu  a  Matgme  Bareali. 
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In  Sccmtdd  Plui/u 


h.   '    '^ 

A 
B 

7  <S  40 
7    7    8 

C 
D 

7  7  47 
7    8  ii> 

£ 

7    5>    4 

7  n  iz 

B-A 

0    0  z8 

E-A 

0    1  24 

E-C 

0    I  17 

A£trgo  Prdcedens  ^  Perpendiculait* 
Canm  ?racednu  ad  Verdcak. 
Conm  Seqmtm  ad  i»  Obh 
Margo  Se^ficm  ad  i.  Obi. 
Cbrmv  Seq9$eHS  ad  Verticale. 
Umbra  ad  A£amli$imm 

Certm  Priced.  Lmgitudo  \  Mifgine  |»raKede<ite« 
Comm  Sequemts  Lsngimdif  d  M^tfgine  OrieDtali. 
Cmm  Sequemis  Ldt.  ^  Margiae  Aulbali. 


If$  Tenia  Plufi. 


Omm  Praced.  ad  1.  Obliqumxu 
Jl^go  PrMed.  ad  V emcak.. 
C9rHH  Pnxed.  ad  Verticale. 
Miff  go  Priced*  ad  2*  Obliquum* 
CorrmScqitens  ad  i.  Obliquum* 
M^go  Aliens  ad  i.  Obi. 
C&nm  Pr^tcedau  ad  2.  ObU 
Ci^rm  Seqttem  ad  Verticale. 
Cormi  SeqHens  ad  z.  Obliquiunt 
Umbfa  ad  JSmiySmw. 

Orm^  Pr^tcedentis  Longitudo  ^  Margine  Orientalu 
Grrm  PvMed.  Lmkudo  ^  Margine  Auftrali. 
Xizdian  Latkftdo* 

Cornu  Scquentis  Lang.  ^  Marline  prscedente* 
CoTHH  SeqHcmis  Lm.  i  Maigioe  Auflralu 
Eadem  LatkHda* 


In  OmoT'- 


(  H3 ) 


In  QfuurtA  PJufli, 


A 
B 
C 

D 

E 

F 

G 

H 

G 

B 
B 
D 
H 

I 

E 
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Z'  Z4'^: 


+ 

+  K 


:I 
I 

A 
B 
E 
K 
K 
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A 
B 
C 

D 

E 

F  I 

D  —  i'  H''=I 

B         —       I 

C         —      L 
C         —      A 

E         —       I 

P  —      E 


CarnH  Prttcedms  aA.  i.  Obliquum* 
Cornu  Prtced.  ad  Verticale. 
Margo  trtced,  ad  i.  Obi. 
ComH  Priced,  ad  z.  OU. 
Cbrmv  iSffMw  ad  i.  Obi.  ( 
Aiargo  Sequens  ad  i.  Obi. 
Margo  Sequens  ad  Yetticde. 
Omm  Sequens  ad  2.  Obi. 


h. ' 

''  1 

7  40  24  1 

7  41 

35 

7  4* 

18 

7  42  44  1 

7  4* 

51 

7  45 

;t 

7  45 

7  4J  04 

7  41 

34 

0  00 

01 

6  01 

II 

0  01 

op 

0   2 

15 

0   I 

<fT 

7  45 

57r 

0  2 

a5T 

ilA^^  Priced,  ad  Verticale* 

CbriM  Priced.  Lmg.  i  Margine  Pra&ccJ* 

>  Ci?r/M  Pr^cd.  Lot.  \  Mai^e  Auftrali. 

Differentia  Tranfitus  Canm  Seqttemis  inter  Obl^ 
Dimidium^  Lut.  Canm  Seq.  k  Margine  Auftrali* 
Corrm  Seoftens  ad  Verticale. 
Longitudo  QnmHSeq.  i  Margine  Praecedente. 


In  Quhfta  Pha/L 


h, ' 

/r 

7  50 

22 

7  51 

°1 

7  5« 

18 

7  5» 

58 

7  5* 

2p 

7  5* 

5« 

7  49 

34 

0  01 

30 

7  5* 

16 

0  00 

02 

0  00 

5<S 

•0  02 

55 

0  00 

ip 

0  00 

17 

Gviwir  TtdCid.  ad  !•  ObL 

i^rmwfff mMPf  Acmum  in  Umbra* 

Ce^rm^  Pr^edem  ad  Verticale. 

A4krgo  Pr^teedens  ad  2.  ObU 

Gr/iif  Seqncnr^  i.  OU* 

Jiiargo  Sequens  ad  i.  ObL 

Margo  Pracedens  ad  i.  ObL 

Z>9^i^.  O^/.  Promantmi  jiMi  I  i.  ObEqr 

.^l^iyjo  Prdtcedsm  ad  Perpendicukre* 
Cbrxjiy  PrdECcd.  Lmg.  i  Marg.  Prsced. 
Cbm/y  Pr<eced.  Lat^  ^  Maigine  AuftndL 
Lang.  ObUq.  ^  i  obi.  ad*  Max.  Long.  3  ^  24'^* 

Idem  ComfUmentHm.  Medium,  c/  28^^* 
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/»  Sexta  Fba/h 
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B 

C 

D 

F 

G 

H 
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C 

F 
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■o  42  =  K 
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A 
C 
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7  54  o<^ 
7  54  44 


7 
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7 
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54  59 

55  58 

55  51 
5<S  04 

57  " 
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7  55  14 

7  54  5<J 
o  00  05 

o  00  5} 


o  02 
o  01 
o  01 


50 


Omu  Prtecedens  ad  i*  ObL 
Pranumt.  Acutwn  ad  i.  ObL 
Orrm  Pr^ed.  ad  Peipend. 
A&i;^^  Priced,  ad  2.  Obi* 
Cbrwi  Pr^ed.  ad  2.  ObL 
C^rwir  Seq.  ad  i.  ObL 
JiiargQ  Seq*  ad  i.  ObL 
CbnMT  Stqmem  ad  Verticale* 

A£tr^  Prtced.  ad  i«  ObL 
i^^ir^tf  Pr^ctfii  ad  Perpend. 
Cmm  PrMed.  Lottg.  k  Marg.  Prsced. 

Cmm  Pr^tced.  La.  ^  Marg.  Aufttali* 

Longitudo  CorriH  Sequtmis  i  Maig.  Prsced. 
LMunda  Cmm  Seq.  k  Marg.  Aiubali. 
Longktuio  obliqtM  Prom.  A:mi  ^  i.  ObL 


In  SeftmM  Phaju 


Cmm  Pr^tced.  ad  i.  ObL 
Cffmu  Pr^ed.  ad  Perpend. 
Margo  Pr^ed.  ad  2.  Obi. 
Corm  Pntced.  ad  2.  ObL 
Medium  Vn^a  ad  Perpend.  ftrJ- 
Margo  Sequem  zA  i.  ObL 
Cirw  Sequens  ad  Verticale. 
Margo  Scqnens  ad  Verticale. 

.A/5r^e>  /V*€c^r^.  ad  i.  ObL 

Margo  Praced.  ad  Perpend. 

Cmm  Praced.  Long,  k  Margine  Pr«ced^ 

J  Cornfi  Pr^tced.  Lot.  ^  Margine  Aufbali. 

Conm  Seq$tenHs  Long.  ^  Marg.  Priced. 
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Aftx.*(r.*ii.ou.- 

1= 
G 

8  i«  J« 
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OnKiSwrBxadPoiiMi  - 
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B          — 
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0  00  11 

LmgniUCtnm  trmaU  >  Maif .  AullnE.' 
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»         - 
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B 

6  00  )i 
o  ep  It 

fi«i«4Ci»»ftw4»i^Autoli«,   .: 

P         — 

K  o  oz  I] 

ZmMi  Cmw  &•.  >  Matg.  Phcodaid. 

H        — 

F»«i  » 

MiMk  C!ra>  £i«.  >  Mui;.  Ailfliali. 

(b  Mu  J>igi: 

»^  ad  I.  Obi. 

uriwadl.OU 

dtadVcRicde. 

vi.tii.tXi. 

hLjA  z.  ObL 

^Voticak. 

i  *r'«)H. 

.adVot.' 

H-»'*»'fel 

8-  so  o|]to»,»<p,<,^Pjpaia. 

C          — 

I 

0  00  om^M|<^(ink  A*a>^  i  K 

C          — 

E          — 
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C 

IZi}'^'^'''^'^ 

F         — 
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0  01  ;%  Im^.  Owk  Af. )  Mat^.  I 
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ti  Dakm  Phf/I. 
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D  —  M^  l|j 
I       .T-.     H,o 
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—        L 


y    i^  >9f  CSrMv  AwA^ad -T  Qfal. . 
9.;  5    4  Umbnt^cxdit  ^ /*£««« 
9    5  53   ConmSi^,  ad  I.  Obi. 
;  .<  17  ainwA»»iad>.  OU. 
9    72  yU«2v^Af>ad  I.  QbU  .  t   ■ 
9  .7*47  A£a2^J«7.M(>£at.:  _  - 

5  io  .3^^»  A:<((j/.  ad  Verticale: 

1  48  TranlitusjCVnw  iV«4i^  inter  Obliquos. 

o  54  DiniidiumZ^.  CinnvJVtfM^  ^M^..AuflialL. 

5,  xj  Gttww/V^Mj^ad'Vemcile. . 

0    3  Longitu4oC«>?;M*iV4H^^M«g.  Rmced.     ; 

5.5*  yMfrftPriia^tiu&i.  '         ' 

r  -z  5 .  £«¥•  0%««  GwMi- Af i  1 1 ,  Obliquo.         1 
^i    p    4  Umbca  recediri  i*w-^«w. 

o  Ij  4o'.^ifc**/.     ■ 

o  14  3^j  Finis  .(WB7f,,(5^i^ 
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li^ifcMHM 


\ 
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,^j0M^«M4Rfr« 
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Eadfilm  Akhudo. 
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Diftantia  9  iU 

Dift.  ^  Limb.  Orient.  I « 

Dift;9^¥  <i     . 

Dift.  5  LihO).  Orient,  i  U 


•f4»«M«iM»M««pi 


Dift.  8  a  U 

Dift.  ])  Limb;  Orimt.  a  V 

Dift.  9  a  ),  quantum  nudo  ocub 

idijudicari  potuit. 
Dift/da  ]>  Limbo  Infer. 


o     / 


#/ 


w  •  ^         xhe  Moon 
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41  45     o  I  5  54  10 
41  ii    d     J  J7  ftg 


55  »5  ro 
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55  ^9  10 


'  9  '— 


Dift.  9^  >  Limb.  Infer* 

^ftMV  clare  apparuic.        J 

-— ^ ^  —     III    ■ ' 

Vinm  penmii(it  confpicua. 
Altitudo  .S^/tf. 
Altitudo  SdisM 
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LVI.  Initium  Ocodtationis  accidit  j^.jS''  i7'^inanc  circa  Montem  Gcr^kn  Occultati- 


(rn 


mmcmmtm.  .Linea  Itineraria)  qamtiim  cx(blolngrefru;haud  obfcuri  colligcre^^^^^^'^^^*' 

*  -.     .    i,n      ^^^    V-'^^l — '  £L^  r..r..    ^A.  hm     t^    ^  .       K.  by  the  Moon, 


licuk,.  tranfiit.per  M,  t/£wamy  CentrHm  feri  Lhh^j  per  M.  -»r«;*^/>«»^^M.5^I?;^?^'i 


'  ^  3o»7- 


'  ^FrM  Damo^  circa  Infulam  Huermam  ver£irer ;  iGirfus  Anno  i66i.  Die  j. 
.^4g^'J»i«J^j(fi:''.7-58\2o".ycfpV  .  ,     ...,■...■  :   '  . 

•     ;••<■''  r.     -,  .  .        ,      •  -  .  .J  '  • 

Jfivenh  Tubo  20.  pedum  fummi  Aviitatc^excepiim^raji^^   deprclidbdinnis^^^°°" 
Oftante  noftro  permagno  Orichalcico,  9  feri  pedum  ftidio,  %wwf  I LmutV^^^ff^ 


Limk)  OriendJi  adhac  t^^tl^  40S  dlet^emetum 


3031. 


duncaxat  a  Linea  Con)un&ioni%  per  umimque  Comu  duda,  diftaret^  ec<:e 
■\  Y  y  z  ruper 


C  34*  ) 


^%«4,mpaeruii^  Tj'lM^  ^^ff^^  Occultationem,  eunque  mukb  cmbs 
proouflre)  nulk.  tacnte;  oilinin6  fuerit>  fed  arfi-iflimus  fohmunbdd^^f  4^0$ 
gi-opemedum  Digitos,  Tranfitus  cxtiterit>  Hork  fcil.  7  i6^  of'. 


•»a  r.  8 


11   ^wCitlSUwIff   _^ 

11'  58"».  cfivertens  (feinde  fubiti  ai  :^^  dtioidineni  (df&n^ 
I,  zo  digicomm  Radio^  ad  Tubi  btus  i^a)  ifM9Kidaid>  18^  (^ 
rfusii  Stelhm  (quippe  tiuK  ^.iCmmi  TA^ufti)  obtr  .d^m^ieii    InL. 
K  d^encferat  Miimta  XO)  frnndqtie  tantunckm  SMd^  qua^  iuhL. 
t  h.  ii.  20* ex  fequcnte  Phafi  conjicio ;  £tenim  ii^  jb.'i,  Alv 
43^    Scellam  c^  \  Lmm  t65iam  coli^exk.   £)Qs  dipi  o^ifloi  I 
Corau  Proximo  Diftantiaxii  i(f  ^  jr'""*  i{)iK^kdn  TeflQ]X>ris  intdr  Hi^us  &Jpn>- 
cedencb  OccuttatidneA>  editis  fupputationlBu^y  (ronrattii  9^  S/^  ^^  S^^  'Tenoh 
|x>ri  Ku)i0  PBfeQ&  fi&Iacp^j  dant  utiqufif  {tt^edKlendf  OcctdQdoois  TFei^^  > 
tit  conftitui*.  .  -.  ^      .._ 

H..II^J7'I,,4ta  #«  c*.  xi^  5/1,  ipfa  i^^ 
am  ejus  dimedente  ir^  jt^  ^•.^  Comu  £mm  dpparehter  Ittfiiiaii  Ad  .ShJperioii« 
ver^*    Eiaty  Stella  evanelcente>.£««e  Semicuamcter  apparehs  16^  2X^.  qa^- 
t4XH>terea^occultattertt  87^  z^\  Ecr^betUi iMiutris  i  Ot/piJc  A^erkiri^ 


-«.«'«i:«i- 


cumminori  LatituOuie  t  ir 

Fixs  Z>ritf  Authori  Qr^tM^  t5  2  5^1^  24";  Z^jriMb  pefpecm  4^  2(/  j^'^- 
quatnobrem  Lmut  Locus' Apparens  hora  Apparent!  IWM  lib  \Y^*f  ^* 
erat  O  24^  4J^  ^'',  &  JBifibA  vifi  4^  x/  2/^  Bgr. 

Nocatu  prxterea  digmffiihum  quod  emniu  omnesier^  timiuam  Alhooc)* 
morum  H)/pothefe^  Lmm  Pk$u  P^e^  m  Qiadiaturis  Majoieai  cribiBiitDii- 
inetrtun9.&  proinde Minorem  ^  TSmi Diflantiam quam in  Sf^j^  ant  C)ff^ 
fokftibm  Pirig4us :  contrarium  tsuoflen  Oditus  fierr  &  eVemre^  Xirim  mdm 
.PUMPerigMtas£eDsr^^  i&ju,  Majoiem  habdsatDb- 

ntetrum  quam  in  hbc  Tranfitdy  quahdo  ih  eddte  faft  toed  ii'dlr'ditidtrgnk 
4u5  7o>  iJMMB  Sdaidttnettr  Honzontd^  : 


..tf.  xtf7X*  RkM&  71^  00'^ 
23.)[^2»  17   5a 


t:  5<L 


>i 


*  -f  J 


jRSnplii^ 


(  ?49  ) 

ibnJhu  non  fiuoc  miramor  Zmnm  tarn  diu  nunKFomm  icaiTaft  vinoib 
£?de  Tdiulis  fi^utata  apparennsnun  tempora  iifque  ade&  agK&ttoncs  no- 
Itns  ftfbnitc.  '  liiUu  quandaqdidaii  Hypouefibus  ip&&  ^ouaque  coi^bru* 
^'.fiiifle  Squec. 

LIX.  .^H^  id.  ifl. ».)  (J^'  $o'.  V.  A  Line  drawn  rfwiu]^  die  Homj  of  The  Umi's 
^Mmmfl&A  tJvougli  the  Sev  dat Is s  th<  Paint  ^  ^  HT^hm  Hom^^'^ii'f-iZ. 
of  r<OTw,  ttkl  tite  IHfiaDce  tf  ite  «iar  «>  ths  Mwiirn  Af«f  oir  tiK  .<fj^  J^ 
^rasbyiMsAnegrtatcrthaatfaeSamidiamotvof  che3/M»  r^7°' 

IX  lipofe  ilJ»  JtfWrtiif  DHmmm  m  Sh^  peJe  fofkrim  Lnmi  fiiit  An  OeoiltdoB 
il)  19'  74''''.  XauBcHTonis  ^aei  fiiit  raoa  Finen  Sehk^ardi  vcrfus  fhotUkitm  P^  ^'^'^  ^^ 
in  SdenSipliia  »fct;«fi.  ^  fe,*t„*"^ 

Emer&o  Tcro  fiiic  iih  iiS'4o''.'k  *"IU9'^  ^  leda-riiflaacia  3>^f«4!r£w&(-/ »./■«;«. 

Po-  punAa  Itmmjtani  &  BawjSpwir.  diSgaittr  nowai  duSa  roaa  Lanea"*^'^'^^ 
Dkaieauit  31i  fwpendicularem  ifcidit  in  ratkme  6'  45''',  ad  itf'  5".         ""  '^'■'■^■' 

Riit-auaaffDiaaieter-iliMi  ad  Meridiaiiam  accedenm  ;i''$o'^ 

H.  12.09'.  KivgojCwM'Snerior  fiiit  ineodemPanlkloxuntSteUaj^uB 
tanC[MvctiebatXA'MMtniiMiro  Dorario  i' 50^'. 

H.  i2.4e/'iS^',  Stcfli pnccecUxit M;^inam  OcddratAn £imw inxDiniS'^ 
lionr.  z'  ii^'./jwDiamcttrpenranfibM  2'  14". 

H.  i2.:52';5'^  Stcb»r»«rfeI]at«iudemManineiDi''x5''. 

Alticudo  MonUnu  liomi  lofekxis  £«M  capan^ 


'  X^nI- 


(  350  ) 


A  Tranfitof 
the  Moon 
sbove  yufitn, 
tfb.  »8.  m.  . 
167^  at 
Greenvifhi  or 
Mt.flMmfltei. 
lb.  f.  fCfi. 
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at  Greemwichi 
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U  i  Coipide  Pradmo 

¥  Refbtn  per  Cufpides  dudam  pramrknt  dedrn^ 

patre  Diflands  vd  5  ^  drdiery  ecuhiiper 

omjeAusL  ■   .  '  , 

l^^CuTpide 
-•Rcari 

—  *  Cufpic 
-*Rcaa 
— jabeadflDi 

—  t  Cttfpide 

—  a  Limbo  Remodoriiduk  -*- 
-~  a  Cu&ide  Pioxinio   •— — 
^  i^^per  Cu&ides    — 

—  iCufpidc     — 

^—  >  <4Alt«  10 J- ^.Diameter 

circ  •       — — ~ 

Differenda  Aide*  Ximbi  )  ^e 
Infeioris  &  U       ■ 


V  i  Cufpide  Proximo  abent. 
—  ^  Cufpide  dub, 

^  i6y6.  ame meridiem  pro  con 
acceperam. 
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IX 


I X,  zo-  o^ 

IX  18  3J 


A6irs  ^  Limbo  Luddo  £imm 

Eadem  DiAmda 

Itcrum 

Denuo 

rS  Z.  five  Diff.  AlcLimb.  In£  rf 

Jamq;  ttiboped-xtf.rf  ^Limfab 

Pfaoeca  nucEs  ocuQs  diutius  con- 

ibici  Qonigocuit.  ■ 

zx.  14  55r{c'  Lux  cum  liimine  Lunas  coQ- 

fiifiu  ^  Z    -—  •  — —    — i. 

cf  penitus  Teft.  ^  Cu^.  Boreo. 

/^i^  X5  in  Refta  per  C^ipides 

du£bappamit 


IX.  14  fS 
IX  X}  5$ 


IX  xo  jtf  IX  X5  31*41^  O  ^  Limbo  vd  Gufg^.Tu- 

j  I"    bobreviori    — —    —    -rr 

IX  X4.  ^8  IX  xo  53Ui'«  OiCufcidciienimjcodcnx 

^  ^    •  [   :Tubo. 

If. 


rx  45  CO 
I  04:30 
I  io.5tf 
I  i^'xp 

I.  x-x  00. 


I   r  59  00 


LMHji  Diamerar  lengiori  tubo— - 
Icenim  codem  tubo. 
d  Emerft  forfin4^' vcl  5  'citiy? 
cf  ^  Cufpidc  Boreo 

EadmLDiAsintia 

I  x^-  5.5  *Ij^«4  Alt«  X5*^  Tubo  longiori 
'     Diameter 


IX  50  55 

>  50.51 
I  18  X4 


5988= 
I  39  55 'Zj«w«: Diameter brevioiiTiibo--f^tf45==: 
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■      \ 

5iz$3si4z  08 
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5P7J= 


2p  48 
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;  414  0  fecundumT/cAeiwwLocu^nuniceft^O  17^  58^4;  Ijukudo  xP  jV** 
Aufb-alisrundecumZ4i«»^tiimiA<5nt«rLoc^^  t 
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Temgi^ 


1 350 


AtOxforJihy 
Mr.  Hailey. 
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11  5448 
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I£  10  iS 

^iz  10  4z 

t  1041 
«  X*  45 
I  $1  xo 

«  5$  15 


D'fimti*» 


I 

< 

J400 

J»  35 

X 

57  5» 

^he  itenter  d[Aikr$  fym  tfaeneaKft 

olr  the  M^9n  ^ 

Again .  •     ■       ■ 

Again  *  **    "  ,     ' 

lleCchlcr  of Mri  ftomjbc North 'Cdb 

of  >.  .^^ 

The  CiUx>us  part  of  iWbrr  touched  the 

Mom*s  Lhnb* 
M^s  "was  whoU^  covered9   bein^  diflant 

from  the  Cufp  ■  '  .  '  '  > 

Ji^s  4i^  Eniirgc,  I  (uDppl^  his  Center. 
Mir/^^asjdiflaQt  fiom  wNorthemHoniof  > 
Mmts  pafled  overa  Point  noted  in  theTe- 

kfcQf)e, 
The  Southern  Limb  of  %^Mp#ed  by  the 
^  fioK Point.'  ' 

The  Liidd  Limb  pafied  over  the^me  Pdnit. 
TheJW&0«^sT>iam.  bUerved  Kf^^^^jg'  i^\ 
Jtb*  D  ji^drc 

Aim  fiom  tl^  Northerti  Horn  of  the  AAm. 
i^i  fiom  the  Southern  Horn  of  the./6Mr. 


571=5?   tx> 
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^  19  50  IsdiMt  Pe£ 


TcfKfmm 
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I    845 


jtfiwnfwffyftftTa/ffj 
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« 33  4* 
« 44  7 

X  4<5  2^ 

4 

1  t8  19 I 


S  Dilhbat  fei  tauito  intei 
fiitio  ii  Limbo  )  Luddoy 
quanto  M.  Pifrfkjrkcs  i  M 

e^£^  removetur. 

f^i  ii  JUm  omnm6  teftus» 


)^i  emicmt;  Bm  vaagt] 
Ocadtationis. 


I 


Mirs 


(  55^  ) 

Mars  obcBfta&.eft  cira  Montem  Atkbrnh  mcedeM  qtiafi  per  IjfCM  Lmm 
JPalftdofiy  per  M.  t^Etnam^  infra  Infulam  iesbkamj  fupra  Paludem  A^hernfUm^ 
fupra  M.  OrM9mj  per  Pdudem  A£taHdcmy  &  paulb  fupra  Infulam  ulhpeciamy 
•&  ipfum  £«M  GRMmMNP;   (icque  rurfus  ad  Lacum  Aiajorem  OcciJentaUm 

adens* 

Si  quaeraS)  unde  viam  idnerarian  hanc  ade6  accuratb  imhi  determinare  li^ 
<tierit9  &  quidem  ad  Dartem  LMtut  Obfairam,  fcias,  e6  evenifle,  quod  Tubis 
illis  fflds  pncipuas  Maciilas  imjores  in  parte  Dma  Umbrosl  fms  diftin&&  de- 
prehendere  pocuerim ;  atque  ita  ^uciob  conipexerini>  Mortem  circa  medium 
iah  fi^bidis  MmkUf  Em^cuifre. 

LXni.  Obfervavic  BMMdm  Imtmmy  Alto  fup.  Horiz.  ad  occafiAn  Cfke  An  OcmltMtlvn 
'jtdramuU  i8*  it',  unde  datur  *  Meridie  jK  20'  T.  A.fed  Med.  yh.  25^/0/ Satum  iy 
55".  Fmem  vcro  vidit,  Aka  ^  Occaf.  C&wfi  AHdr$m.  jAtfirMim  M^.  ^•^^'^^ 
i  I  ®  i/.  unde  ^  Meridie  colKgittir  T.  A.  8l».  j o'  2 1  '^.  1678! 4/  Parish 

Monere  hie  neceflTom  eflTabuhs  Phihlaicas  ft  Promociorcm  in  Lohgitu-^  A/.Bulliai- 
dine  oftaidere»  quam  in  Ccda  ^ppstety  fcruptilis  .primis  ut  minimum  15^.  ita  ut  ^"^•?-  '39- 
1^  ttmc  Aerit  iirCoefoift  Ti  ^^  iP.  &  Lit.  Auft.  r^  38'.  ^  ^^^• 

&i  faac  porrcrOhferratiMe  adhibiia  IBuft.  Vlri  >/&.  /^^£  Lunatis  Difci  ' 
defcripcibnet  in  db  Lunbi  piitte,  qtjx  in  it6b  linea  i  ihedio  Montis  ^rr^  per 
Montes*  Xi^keas  dnfta^  pau^  fupra!  j^OMm  Sfontem*  ih(r^  Terminos  Aufha- 
ks  hdndum  Hjgff^canmy  fitst  efta  ^attimum  Emerfiffe  ai^>€9cinus. 

UQV.  R  Etiamfi  mmc  per  qtftttqtaginta*  Annrx  (pit)  qao  D.  Q.  M*.  im-  ^  Ouultgthn 
moMle?  &  debecr  &  haieo  gfatiai)  Obfcfvatibftibus  ReruHl  C<3*ftiiurf  o^^J^"?"^  ^  . 
jam  dederimy  non  nifi  tamen  femd  tantummodo  TI^^'i^'Kf  ^  Luna  vidi  obteduin>  1679;  ]iHi>ant^ 
AoQD  nompe  1645.  die  14  Ikcemtrify  St.  M.  vdperi,  5W!p  fcilicet  exiftente  fiib  zkk;  4^  ^• 
Hoi^onte;    GiMulcr  i^fti#  mifai  ns^opse;  quod  hanc  obfervatiohem^  pen  ^^"f- 
^'^^  Codofpeiquam'fel?chd,  fed"etiam-exr  v?ito  &  (jciidism  cum  mtilGEmo  f*  ^P'       '• 


mea  Hd^t^'  Cfcln£  &  Sk}diffimo  Dbm]nb\E^^)M«^  H^h  obmare  pN 
tuenfik  *  .  :        •  — 

Timam  intraverit  ad  M.  AtiKmy  &  quantum  conjicere  dabatur  ex  Javh 
Bxini>  viam  cfuyGc  pcif  i>«  Td^Jkfk  Xv&M  CMmd^  fupfo- lClbrit6ii- edEt* 
MOT,  per  |Df;  Bc^^m  Itff;iIfM«rMit|  InC  .^MbiMr  &  %«ioife^' parri^ 

tern  ];>iamfmmi  m  hot^  c^sAMtoi^  ^  fe(IM-^\4d((^' Saiifeh/t 

fumusi'   Meopg^  p^r<  Mbte}^  £.u^ 

nares  obforfifl^  tf0ckm^\ndd]fM.id  ^p*.  fdus  idifib^  acce^re  1  ^id  hie  vite 
diamet^  %wU  longib.  exiiiit  niAor.  .Cognii**  enifti'tbdi  D&nitibi)e  hujiis 
OccuItSitionis  5.^^  |!9^   ^^cp^.dsAiGriai^tAmim 

fuo  IjMia^  Limbuip  attingeret,  &  cum  rurfus  Occulcaretur  Ci^^^oS^faSboM' 
eft  ipatio  55^0  Diameter  Jtnris^  50'^  55'^^^ 


.»» 


Vbl.  I.  Z  z  CW. 


( a54.  > 


M.  CaHrni. 
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)^.Ten^.JHMA,^jtltkHtbitii  Ftxmm  &  Solit,  emu  B^mm    Temf.tx 
9   IIoraLOfcU.  jmis  a  Lmm  IJnibt.  Ab,corr.. 
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5  14  o 
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I  24  52    o 
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Altit.  Ciifitis  .j^uiromede 
Altit.  A^Uuri    — — .  '- 
ZiMM  Oriebatur 
Sol  Oritur 

Diftt  5'^'^  ^  Limbo  Ltm^  aequabat  fett  Dtt> 
metrum  lumarem    •>—         n.      ....i... 

Jttfiter  \  Lmh*  Limbo  in  twta  dift.  abertf 

quanta  eft  diA.  M.  Po;^.  a  Mont.  Shui  — 

5^CT'  *  Limbo  Lmu  Orient,  ut  M..*^ftM  i 

(r»-  diflabat  2t  Limbo  >  duab*  Diam.  V— 
ad  uwcam  Diam.  7«^  removebatui>- 
'x^^  ftriagdiat  £«»«  Limbum  Orieat 
dimiaii  parte  Occukabatur  ->~ 
tr  Totus  omniiv)  TeAus 

inc  notabili  particu£i  {Hxxyre 
imidius  Ji^er.\am  ejdverat 
Otus  Jt^iter  omnino  [y<:)dier9C 


Altitudb  0 
Altitudo  ® 
AMtudo  ® 
AJtitudo .  ® 
Akitudo  0 
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55  ^9  4J 
54  H    o 
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55  i?  10 
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I  10  54 

I  }i  24 

I  54  15^ 
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5  >7  lO' 

10   25      2- 

10  zp  42 

lOc  33,.  2jft 

10  40  iS' 
10  47  jii 


I,.  At  jh  </  m'^.  the  fit*  SMteHiu  was  hid  by  the  Eaft  Limb  of  the 
Mm,  At  jh  2/  o/'4.  the  Eaft-iide  of  the  iWiw  touched  the  Wefl-fide  of 
Jtifittri  then  I  to<>k  the  Heigte  oijmker,  -which  iws  «♦  &i  V  «  jW  2'  « i". 
i^ii^  *'^  57"-.  y<f«f»-  w»  :intii)e$  hid  by  the  J«b«M:.  •  jt  entered  at  eqiKd 
Pdfana  fow  the.  tisro  Spots  6rmiUb  iokAr^imhui  the  Wl  of  whichV» 
in  the  S«aion  of  the.^««»,  which  diftinguiflied  -the  Light  from  the  Dark 

At  3"  5' 48'^  the  thiid  .^.w/Ste.  was  hid.  Ac  jh  ^6',  we  pcrceircd  by  the 
Eye  tha^5^«rw«  parted  fiwtt  tie,  obfdurc«<^  of  the 'JIrfW». 
III. .Ur  ^/fir« tQofciOje He^krof.y^ir.nw  Miauttt  after  witing,  ma: 
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LXV. 

.^  OccHUathfH 
cf  the  Bull's 
E^,iir  Green- 
wich, Sept.  4. 
1680.  ^A/r. 
FJamftocd. 
fh.  Coll.  n.  4, 


^h  05^  40^.  l^mibo  Lunae  X.uci3o  Fixa  videbaoirr^ulhanieref  &  poft  duo 
Icmpula  fecunda  Tempodsj  juhil  inXimbo  ajqiamit.  IxKmJmmeffioms  etat 
jtixta  AuftraliJIiniain  revera  trium  Macularum  parvukrum  medio  jacentium  in- 
ter Paludmi  jMar^pJ^icMoTitWi  Omacem. 

4^  I J^  A 5^^  Fixa  non  Emerfirat  i  tunc,  vel  pauIo  poflea*  nefcio  qua  occa- 
fione  amovioculum  ^  Telefcopio,  at  cum  iterum  adhibui  4^  14'  i'^  Emcr^ 
fim  vidi  &  plena  Luce  efiulgentegu 

h,  /     //I  ^  I  o     .     /, 

4  ^}  20  Zjwf.'Limb.  Prox.  ^PedcLucidoOwittr—  2«  12  25 
4  5<^  20  Pes  Oiow  Lucidus  ^  PaUUcio    — —    ^5  25)  2  j 

4  58  20 '  liWM  Limbus  Prox.  ^  Pede  Orims'vKx*  -•«-     2(5  1 2  00 

5  04  02 1 2>«i^  Limbus  Prox.  ii'o/ifcw    •— —    — —     44  op  10. 
506J5I  • rep. 440815 

'5  n  55  Lucidus  Pes  O/^wi  a  Palilich    — ->    ^— >    •  2(?  29  40 
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^»  Occulta,  ion 
efthe  Bull's 
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At'mgebat  Limbiim 

EvanMy  Longitiidincm  Paludis  Mridis  ad  Boram 
ab.  qus  fine  Boreo. 


Borcus  Limbus  M4^idis»  idem  t^/»^  eaiKkm  habueit  I>cclu»rionem  cuii*, 
Ix)co  fubingrelliis. 

Differentia  DccKnationum  Lod  Unmerfims:  He,  timbi  />ic  Jorci  oat 
1770 -15' 49^'. 

9^02^58'.  Emer^bat  ab  obfcuro  Limbo>  Loi?gitudincm.  AyS/^  Afe^w 
ab  ejus  Boree  Termino* 

laacifarii  per  Locum  MfPmpmisy  ad  Boceam  \  Ona  ipffus  Diametnim,  per 
Limbtffli  Boreum  Shrbofdh  &  Montcm  CSimacemj  tranfioat. 

9h  10' 25'^  Z4w« Diameter ^  —5—.  <579i^j'  j^'". 

f  iS^SkV       \'  ^^  ^^'  "^u  »»otcd  the  V*»«>yyft»  at  gh  <j/oo'^  and 'that  Starwas 

p/l^,  c»//,  n.f.  3-  Mr.  2fa«.  /firrj*  Maite  orthe  B^i^  C^&^  Riding  at  Anchor  in 
p,  1 24.  Ballafire  R.otd>  about  zo  Mil^  E.  S*.  E.  from  the  Town,  obfeved  that  die 

At  Ballalbrc  Mfcft  paflfed.  to  the  Northward  of  the  Buffs  Eye  abojit  24  or  2  <  Minv  and  fcv 
iny^  his Rendtdum mtch,  Reftify'd  by  m^M  th^ &«  W  S^  ^ 
Hany.  //:       ™  Sun,  he  noted  that  precifdy  at  i^  oo'  the  t/tftsj^e  was  in  equal  Alti- 

tade  with  the  Moon^  Center,  and  that  at  i<5h  30'  the  Star  was  in  Muali Alti- 
tude with  the  lower  Limb  of  the  Momy  and  at  17^  i  z'^the  Occidoical  JJoib^ 
of  the  Moon  was  in  a  Right  Line  with,  th?  htU'i  Eye  and  GfitU4, 


tXVIL.  I . 

An  Occultafian 
of  the  Bull's 
Eye  at  Dant- 
TXckyJm,  I. 
il.  n.  1681. 
hy  M.  Hcvelius. 
PA.  ColL 


7  $7  00 

7  4^  00 

7  49  30 

8  45  00 


8.51  00 


PMdMm  diftabat  ^  confinio  Lucis  &  Umbr«  tanto 
fpatio  quanto  Mm  Chri&i  removcajr  i  Limbo  Lu- 
nae  Intenori.        ■         ■         ■  , 

Stella  occulta  eft  ad  M^4  Syrtkum  fub  Infula  Cmmm^ 
alto  Capite  Atdrnmedjt 

Altitudo  Capitis  .AtdmmeJU 
Eadem  Altitudo        «>— 

PalilkiHm  rurfus  aflFliMit  ad  lafulam  Afajorem  Maris 

Tranhit  itaque  via  ejus  Itineraria^  ratione  Macularum 
LuHoriHmy  per  Mare  Sjnicmh  Montem  ^hosfvt 
Infula  Lm»osj  &  Montem  Didfnwmy  fub  Sim  Athe-^ 
nUn/ij  per  FretHm  Pomktmh  atque  A/JWiw  Majarm 
Maris  C^/.  -^ 

Altitude  Capiiifi  ^Mmtedit 
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4P 
48 


3^ 
27 

55 


r  ?57 ) 

i.  Mr.  *«w.  -B!ff7  in  SMi^  Rood  Obfoved,  that  the  Mem  paft  to  the*  BaBafotei 
Korthwatd  of  the  a«K*J  J^,  aod  that  the  Star  and  the  MoenS  undw-Limb  J,*^'  ^A  , 
were  in  equal  Altitude  when  they  were  both  ij"  45'.  high  to  the  Weft,"?^  ii>. 
which  gives  the  time  i^h  49'.  and  when  the  Somh  fTorn  of  TWw  was 
ij"  jc/ high,  which  makes  the  Time  ijh  ij'.  thcWefterri  Limb  of  the 
A&m  wx  in  a  Line  with  d^tiU  and  the  Sttitt  Eje. 

J.  The  Conwa  Time  of  the  Itmmrfm-viS  tfh  18'  12".  and  the  £»«r--*  Avignon; 
fim  at  ylt  19'  44".  bjM.GnUtt.  ib. 

LXVIIL  Apr.  17.  ^  ».  I  tf 8 1 .  how  j .  w.  Zjkmw  mm  tres  reliquw  «»-  -<  Trm^'  •/'** 
wr«  oudo  quitttoi  confpcxi  Ocido ;  ftd  /.mm  w>  teftibOTc  aifiiflc  ad  7.  circiter  ^"^  ^^ 
Gradus  rmiovebattir,  f.  f.  f.  0««fiiin  veifts.  1^',^^";!^" 

Qjianlum  auton  ex  MiMtme  Ontumi  Lmu  quoad  Planetamm  duaum  Rreulus.  i68t. 
colligere  Ecuit,  protiniB  proftridcbam,  nultas  fore  Oceititiitumtsj  fed  tantmn'^^"^^''^^' 
TK^jw;  fie  utZjiMUWa  fllos  Aijpfrfeirj  fl^wer^rincederet.     In  qua  Opi- ^  ^'^  ""*^'' 
nione  nugis  nK^que  etiam  fum  confinnarus :  Cum  Die  fubfcquente,  28  fiil.  T',^'.  nt' V 1. 
Seft.nhXvtcRtffiiMs  fijcrit  i  ZjowTeftus,  quas  SteIkrationeut3iufqueLatitu-p-  j*y- 
dinis  potios  Occultari  dcbuiflct.     Regitbu  namque  in  ipfa  Conjunftione,  fiil. 
4I1  6'.  Efiftabac  )  Supeiioti)   Oxnu  Borcam  verfus  adhuc  ;t^  17".  idB.143./.  18. 
quod  Optimo  Micremmv  Tuboque  ^rcgio»  accuntc  (*ftrvatum  eft;  adeo""'-''-^"'?- 
ut  DuUa  prorfus fiieiit  Occultmio  ReffiUy  fed  tantummodoZJiine  TVtm/iim.    Ita JJj^^',' /w^«] 
paritcr  acccdit  die  ly  Offoi.     Nam  yjiftfw  & 5irn»ww nee  non  ^f  Dieitf.. 
0^ti^ft.tt.wiais»^iwa)iili)mit<MteQa-,  fedZMM  iatisloi^i  iufiaP/4^- 
iwr«  inceflit.- 

LXIX.  ft*.  II.  ft.  n.  1*85.  hi  9.  flinxprimum  ZMMin  Onilosiiicurre--^'-'^*"'"'""* 
rtX,  Rrffdm  fois  loi^^  Occafum  verilis  removebatur ;  ita  ut  ip&  Conjunflio"^",  '-■''^"*-'     . 
(quantum  ruditer  cb%ere  djixmir)  OrientedrdteriJwM,  ^  jfiveltfhooii' 5,,,  i'j*^' 
tigcrif.  Utrmiiamem^^^pi«/««c«nninoTeAusfit,anverotaimmiiiodoTj»--t''^'V         t- 
fitus  fiieritxJiiud  adeo  acojrate  deprthendere  licmt.       w 
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AnOc:HUaU§n 
cfT»oFixt 
Stars  by  the 
Moon,  and  a 
Tranfit  aiove  4 
ThtrJ,  April  1. 
ft.  ».  i6S^,Mt 
Dantzicki  fy 
M,  Hevdius. 
.ib. 
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D^.&Ah 


Imtium  Occultadonis  Stellulx 
Majoris  A.  $.  Mi^* 


10  o8  30  jConjundio  iJmd  &  SteQuls 

C»  diftabac  ^  Lmu  Comu 
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nit .  Occultationis  .  Stdlulx 
A. 


II  45  30  ;  Altitude  Dpr£ 
II  4tf  30 !  Altitude  eadem 
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—     31  06  00 


Seftio  Luminis  &  Umbrse  hac  Die  per  Montes  Serrmm  ijr  Orfhatos^  per 

:Sifmm  Peranticumy  inter.  BjzMfhm  &  Inf.  '(^4«Miry  per  M.  Jhmmt^  Tm» 
rum*  Vrijque  y.tmtes  incidit. 

Prior  Stellula  A,  in  Catalogo  Tjcbomeo  ^non  invenitur ;  ilixl  in  meo  Jff(nm 
Vocatur  f$tb  Cmm  Tanri  Sccjuem  5^  magn^  Verfitur  hoc  tempore  in  m  19^ 
II'  35''^  &  in  Lat.  4^  43'  44 '^  Auft»  Altera  vero  B>  cpiantum  ex  hac 
obfervatione  colligere  potui,  exiftit  in  K  15°  17'  00''^  &  inLadt.  4*  47' 

.0''.  Auftr.  At  tertia  Q  qus  forte  nudis  oculis  non  confpicitur,  d^jlt  modo 
in  u  19^  9'  d\  &  in  Latit.  5^  i'  o''  Auftr.  Caaerum  Stdh  A,  Ijnkm 
fubingrefia  eft  ad  montem  uluditmy  trandit  per  Infiilam  Orcimumh  per  M« 
Nefturmm^  Mare  Adriaticfmh  inter  M.  Htfttmnmrn  &  M.  Amammh  per  M. 
HcychUs  \  fic  ut  inter  PabuUm  Mxetidem  &  Inf.  Majorem  Caf^  rurfus  Emer- 
(erit :  unde  liquidum  eft  hanc  Stellulam  K>  fere  Centralem  cum  UmA  cele- 
brafle  Conjunftionem. 

Altera  vcro  Stella  B>  6a  Magn.  Lsmam  ingrefia  eft  ad  Pdudigm  Attsr^Mi' 

.  dem,  Tranfiit  per  Skium  Sjrtic$m,  ad  M.  Athos^  per  M.  Litttrnmh  inter  Mon- 
tes Sifjlum  &  Macfjitftm^  inira  Ctntrum  Lsm^y  per  Superiorem  M.  Mofibtmh 

^per  Frctum  Pin^icmfh  atque  fic  infra  InfuUm  Maj<nrcm  Caffii. 


LXXI. 


XI.  Mad  2.  ft.  n.  1^8$.  tth  </  o'^  vcfp.  Ij^m  fupra  Stellulam  mAnOauU^fm 
»idk«  Caud«  Giiw  tranfibat,  qu«  modo  vcrfitur  in  ®  17*^  55'  57".  &  ixi^f^FixtsiMr, 
Lat-  2^  i8lf  42".  Auftr.  fie  ut  in  ipfa  Conjunftionfi  non  nifi  ad  12,'  a  LuMllL^e^^r. 
Orm  Infeiv  abeflct.  May  i.y?. ».  * 

lib  o'  ©'^^  etiam  ulut  Fix4,  fed  minutiflima,  tcfta  eft,  quje  in  Catalogo '.^83.  «^l>ant- 
alias  non  habctur.    Quantum  conjiceredabatur,  hxrcbat  in-9j  z8®  ?o'  & inS^'/-^^;. 

Z^        o       /  A    A*  Hcvdius.  tS. 

Latit.  i*^  54  Auftr. 

LXXII.  Ipfum  Momentum  Immerjioms  accuratiffime  BOtavi»  id  quod  in-  An  occuhatiwi 
cidit  11^  17'  2a'/..velp.  fccundum  Horolog.  Ambulat.    Linea  itineraria  ixt-of^^'^^^h 
ccffit  per  Marc  Pam^MunH  infia  Infulam  Qarpmhosy  Inf.  Qyr/ww,  infra  Sinum^^^'^"'^ 
Excrcmum  Ponth  &  Sinum  Inferiorem  Maris  CaffU.  i  ih  24'  42''  fecundum  i^fa^arDait- 
HoioL  AnAul.  Alritudo  Lucidac  Ljr^  Obfervata  eft  44^  59^  o^' ;  ex  qia  zickj  ^  m. 
'  '  Mm  OcctJtatims  corrigi  poteft.    Sedio  Limiims  &  Uwixx  per  Lacrnn^^^^^-  '^* 
r/ww  Mdj^rem,  ad  Inf.  Orrjicmni  M.  Njconhmy  per  L^cmxi  Snjmomcftm^  ad 
ie/to^;  per  M.  4SSM' &  M.  72!^^j/2^^ 


LXXIIL  li  At  9^  2<  'die  under  Limb  of  the  iWiwr  was  juft  Rifen,  and  ^  OccsiUatim 
fobn  after  %pir^  appeared  near  the  Eaftem  Limb  of  the  Momy  within  a  few  3^/X^  ^ 
Minutes  ot  being  £^^^.  '  Aflrfi?;^Ti685. 

o^  at'' as  near  as  could  be  gueflcd,  was  the  Time  of  the  Central  Immerfion^t^t  hond^ows  by 

Qich  was  very  a 
_  iiw!i*s  Limb,  wh 
tlvoi^h  the  V^i 

the  kngth  of  the  Spoc^  called  by  Heveli$Uj  Pdns  Marmi'sy  to  the  North  of 
the  6wSpot,,or  about  the  124/A  D^ec  of  the  outer  Limb  of  his  Sfl^ff^ 
ff'Miyy  nearly  in  the  fime  Latitude  with  the  Mmt%  Center. 

\o^.  xo'i  The  Wiiftem  Edge  of  Jnfktt  began  to  Enwrgc  out  of.  the  dark 

limb  of  the  AftfMi-     ' 

10^  3  x'  20".  The  whole  Didc  of  %jp«r#r  was  entire,  fo  that  he  was  about 
a  Minute  and  a  third  in  coming  out  nx)m  behind  the  Moon. 

The  JEmrfion  was  exaftly  in  a  right  Lbe  with  the  Moon's  Center  and  the 
Northern  part  oi TdmMtfftis^  or  atom  the  324/A Degree  of  the  Inner  Limb 
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's  Limbus  tangAat  Limbum  Lmm  Luciduni)  M^ 
rsttitks  Diamecnun  i  tennino  ejus  Boreo. 
Totus  tedus  eiar.    Quantum  per  vapores  Hori- 
2ontis»  &  unduhdonem  Limbi  valde  turbidam,  li- 
cuit  conjicere. 

ifitrenm  DccUnadfmum  Limbi  Lmm  rett  Auftri- 
ni  &  k)ci  Iftgrejfkf^  Tx^  ped.  8  &  AOcrcmctro 

X54(y= 


Jcva  pardcub  JEmnfirm  \  r^ioDC  BoreaBs 

JUttttidis 

Jtifitcr  Toms  fiber. 

Diitiiendft  Decfitutiomim  Cenoi  Jmni  8c  Limbi 
jLmim  Auftrini     -~—        ■  ■       ■  |  55J^= 

Rjopet.  —  ^—  — •  1  3505= 
10  44  ooIJLmw  Biameter.  *  ■■  .— —  l^jK>fc:: 
10  4J  44|RuCpce.        . — >       ^—        — •  '  f  3i?iSs=l5i 
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3*  At  lo^  19^5^'*  A£  I.  j4uZmm$emMKhkvi^^faSk€m$k&dL 
y^\h        the  Limbs  of  4^  and  the  >,  aodat  loh  io'47Mk  wasall^i%Sd: 
Sin  rTsJ"       At  iih  22'  51^  V  was  whofly  C&4rfix>mthe£c%f. 

The  Inrnutfan  was>  about  the  ii7^.»  ^tMmfim  ae (he  3.2 1'^*^  ^^^ff^  ^ 
the  Limb,  in  the  Chart  of  HeveUm. 

At  iih3i^o6'':  Thethiiid^Stffiifor  of  V  £PM^  Tbde  tines  v« 
coBeded  from  the  Culminations  of  fixt  Stacs>  and  £c  VihradoBs  ^  a  Pte- 
duhim* 

4.  At  10^20  5o''«  V  applyed  to  the  Limb  of  the  S^  over-againft  the 
Xac4  Pdndofk  InfuU  Orcimut. 

At  10^^  22'  00".  he  appeared  about  }&!£ Ecl^d. 

At  10^  22''  30'^  he  was  whoDy  HUL 

At  I  ih  15^  40^^  U  began  to  Emer^. 

At  I  ih  2 1 '  20"'.  he  was  quite  Free  fixnn  the  Interpofition  of  die  >.  The 
point  of  the  Emerfim  was  fbmewhat  to  the  North  of  the  ?dm  Mmis.  No 
Spot  in  the  )  was  io  near  the  apparent  M^^^  of  It 's  Disk  at  the  InfidA 
Bcsbicm  Hevelu. 

At  I  ih  40'  00''.  the  Aldtude  of  Procym  was  8^  37^  whence  the  Pendu- 
luiii  Clock,  which  had  been  fet  by  Altitudes  of  the  O,  the  afternoon  pre- 
cecding^  may  be  examined* 

$•  Etiam* 


f  3«i  ) 

y.  £tiainli  hucuiquc  per  jtf  Annos  nulfam  Obfcrvationcm  aliciyus  Mc^  At  Dantzick 
menci  n^exerim»  non  nifi  tres  Jtfvis  Eclipfes  rite  deprthcndere  &  annotarc^r  ^^^  Hcveli- 
potuerim:  Urpote  primam -4/w  i <J4(J,  dxt  i4^  Decemb.  vcfperi,  fedtantum-"^*'^-^  *7^ 
modo  ejus  Fmcm ;  Sccundam  ./faw  itJyp,  die  5  yimii  ante  meridiem  de  die, 

3U0  tempore  res  omnis  felicius  fuccei&t ;  Teitiam  hoc  jimu  currcntc  i6i6^ 
ie  ID  AfriL  vdperi. 
Inter  alia  autem  notandum  occurrit,  quod  hscce  Occtdtati^  non  Lum  ora* 
Tiino  exiftente  Plena,  fed  altera  die  circiter  poft  ipfum  PUnilMniHKt  vefperi  ac^ 
ciderit ;  &  quidem  eodem  Tempore  (quod  permirum  fane  accidit>  &  efl  ca- 
fuS)  qualis  baud  facile  unquam  comingct)  eadonque  facie ,  ut  ilia  Occubath 
jinm  \6/^6^  die  14  Deccmb.  vefperi  viiaeft>  quo  Tempore  £ji»m  jam  ad  bi* 
duum  pariter  decreverat,  &  fine  dubio  eandem  LAnuiomm  eciam  exhibuir> 
tjuam  in  hac  tioftra  ultima  Obfirvatume.  Nam  Se&io  Luminis  atque  Umbrae. 
plane  fiiit  eadem^  &  per  eafdon  Maculas  tranfiit  (quod  fatis  admirari  nequeo) 
iiimirum  ad  Lacttm  Hjfcrboremn  Aia^crem  &  Mimrem^  tum  ad  Momes  Rtfhstosy 
per  Paludem  AUotidenH  per  Lacmn  Aiajorem  Maris  CaffU  &  Sirmm  ejus  Infr- 
riarenh  ^  Montem  Ntrofitm. 

£  contrario,  J^ms  Occukmk  Anm  16^9  i  me  habita,  plane  extitit  diverf3> 
{iquidem  iUa  non  circa  PlemUmimfy  fed  Novilttmmn  accidit>  tertia  circiter  die 
ante  C99tJ0n£Ho99cm  ipfiun. 
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R-imo'  liquidum  eft  ex  ipfe  Obfervatione,  quod  OrhitOy  feu  Linea  jfew 
Itineraria>  ipcr  Momem  Jm^^^rbmmy  perM.  Chriflh  M.Carpathesy  infra  M. 
Macrccermmsy  ic^LacKmHjverboreumlrtfhkremmct^  Secundoquod 
Infuh  Besbka  &  Infiila  Rhodsis  fub  uno  eodcmque  perpendiculo^  tempore  Oc* 
cultatiomsi  circiter  ii*>  30''  extiterit;  fie  ut  35  gradus  Lspuc  Limbi  culmi* 
oaverit.     Intravit  iuque  Jsn^itcr  Limbum  Lmc  llluminatum  ciira  61  era- 

aum> 


(363; 

dunu  'i  tkitxjcil.  perpendicukri  Nonagefimi  liique  ptifi(5b  Zenith^  Ottum 
verfus ;  Exivit  vero  circa  3 1  gradum  i  di6b  Linea  Perpendiculari  Nonage"* 
iimi  occafum  verfusy  ad  Limbum  Lhm  obfcuratum*  Proinde  linca  Jovis 
itineraria  fuit  fubten£i  104^  fere  graduum,  attenta  videlicet  parte  Lmm 
Boreali. 

Praeterea  etiam  maxima  notatu  di^num,  quod  ex  hac  obfervatione  Diame- 
trum  ywis  exquifite  elicere  potuerim  ;  niminun  $  i^^  42 ^""^ ;  &  tanta;  inag-> 
nhudinis  extitit  etiam  Diameter  Jovis  \o'^  circ«  auoties  illam  per  MacuUs 
Lwut  dimenfus  fum.  Quod  autcm  jimio  16 j 9.  aie  5  yan.  ciun  iimilem 
%1/Af  Eclipfim  obfenrarem*  longi  ea  extitit  minon  nimirum  tantum  5  o^^  5  j  ^^\ 
id  ex  eo  eveniffe  puto>  ^uod  obfervatio  iib»  tempore  Diumo>  Splenciente 
Sok  fuerit  obfervata  ;  quo  Radii  Stellarum  &  Planetarum  advenritii  magis  A 
Luce  Sobs  abfl:erguntur>  quam  Tempore  Noflumo,  node  obfcura.  Quod  ft 
autem  quxras,  quamnam  Diametrum  apparentem  vcriorem  exiftimem  \  Scios 
TSbxrxy  quam  j£mo  16^9.  5  y^m.  de  aie>  Sole  fplendente  obfervavi*  Non 
equidem  ex  eo  quod  non  xqni  diligenter  banc  quam  illam  determinaverim ; 
fed  quod  tempore  Nodumo  Radii  Adventitii  magis  obftent>  ficuti  diximus, 
quam  tempore  Diumo. 

6.  At  9"  J  i^  6^<.  y^^  was  in  a  Perpendicular  filling  on  the  Limb  oiy^i  Vz.yW,  h 
ihtMo^n  over-againft  the  Northern-part  of  the  Spot  GrhnaUiy  {Martoth)  Afr.  CafTmi. 
near  10  Riccioli  {Stag.  Marts)  and  diftant  from  the  Limb  about  4  times  as'^'^^^P-  ^is- 
much  as  the  (aid  Spot. 

9**  40^  z  V\  y^i^^  touched  the  Circimiference  of  the  -^w,  which  un- 
duhtea  by  reafon  of  the  Vapours  near  the  Horixjon. 

Sf^  i^V  zo^\  He  quite  difappeared  in  the  Inequalities  of  the  Moon*s  Limb, 
the  TiHol  Immcrfim  might  be  (ome  Seconds  later.  So  the  Central  Immerjion 
was  at  9*"  40^  5  V^*  ynjiter  entered  over-againft  that  Part  of  Grimaldi  next 
Rkcioli. 

lo'*  xo^  1^^.  The  Outenmft  Satellite  which  prcceeded  yupiter  appeared 
over  agamft  the  Middle  of  the  CoIjmh  Spot  (Pal.  Maoth)  through  which  the 
SitSion  of  Light  onA  Darkscfs  pafled>  and  made  nearly  an  Equimeral  Trian* 
gie,  with  the  Extremities  of  tnat  Spot. 

lo*"  40^  24'^.  The  firft  Limb  of  yttp'^ter  began  to  come  out  of  the  Dark 
fide  of  tne  Moony  over-againft  the  North-part  of  the  Cajfian  Spot,  about  Cko- 
medesj  {ad  Montes  Riphaos.) 

lo*"  40^  5^^^.  The  Center  of  ynpUer  did  Emerge.  It  was  difficult  to  di- 
ffinguifti  the  Moment  when  yupiter's  Disk  was  fully  clear,  but  at  10^41' 
5  6^\  Ae  Edipfe  was  certainly  paft. 

At  li^Enserfan  of  the  Center,  the  Altitude  of  ynpiter  was  n*  5 1  ^ 

At  lo'^  42 ''49''^  The  Second  Satellite  being  the  neareft  of  the  three  that 
fiJIlowed  the  Planet,  Emerged. 

At  lo*'  45^^  i^^  The  Innermojl  Satellitty  being  near  its  greateft  Elongation^ 
Emsrged. 

At  lo**  5o''4o'<-  The  Third,  or  Penextim$$s  Satellesy  being  likcwife  near 
its  greateft  Elongation^  began  to  appear  over-againft  the  Northern-Edge  of 
xheXafpian  Spot, 

A  a  a  1  At 


At  ixh  45'.  The  Diafliecer  of  the  Af^nw^  51'  17".  and  according  ta 
the  Cakulus  of  M.  Cf^',  her  Parallax  was  tfi  Min. 
A-  aivinenoa ;      7.  The  Central  Immerfim  was  at  9^  41'  i  j".  and  the  Centra!  Emerfion  at 

^A  ^•''*  ^^^*^^*  ^^^  45'  i<5^  oyer--ag2un{l  the  Southem-pflt  of  the  O^fian  Spot. 
'"^«  p,  170, 

Ail  Occtfltiit':9n  LXXIV.  I.  The  Immtrfim  was  fcen  at  Tvtterukc  (which  Pbcc  is  about  ^ 
of^]c^xicvhj  j^y^  f^^jjj  LendoHy  and  nearly  15''  of  Timeto  the  Wcfhs^ards  thereof)  by 
'\rr!28?"'686.  ^'l'"^  -£^-  Hmkcs:  v'ho  between  a  Gap  of  the  Clouds  obferved  the  GmaS  of 
».  1 8 1. p. 87.   xhz  Moon's  Limb  and  Jufittr\  at  }\  j'-i. 

The  Clouds  doling  again  permitted  him  to  oWcrve  no  more  :   however 
from  this  we  may  conclude  the  Cemrd  Immtrjim  at  Lomhmy  to  have  been  ^h 

'  The  Emerjion  was  obfciTcd  at  London,^  by  Mr.  Eim.  Halley,  to  fill  out  at 
^^  4P^  for  at  i^  50'.  J^fifo'  was  all  out,  and  the  Limbs  fo  little  feparatedy 
that  he  judged,  that  a  Minute  befwe,  the  Center  cff  ytfirer  had  been  upon 
the  Mcotis  lidge :  The  Point  of  the  Emerjion  was^oVer-^inft  the  Southcm- 
pxt  of  the  Spot,  call*d  by  Hevelims  Infiiia  Macra^  or  at  the  342^  Divifion 
of  the  Inner  Limb  of  his  Maf  of  the  Moon. 
At  Avic^non;  2.  T\i^  Immnjion  q(  the  Cr^fo- happened  at  j**  yj'  srj''.  on  the  JEaft-fide 
^fs^'^^"^^"  of  tJ^*  ^po^  Xenof banes.    The  Emafion  was  at  4**  28'  24".  between  Semcj^ 

and  Berojmy  according  to  RiccioUj  or  ad  Monies  jitanosy  Hcvelis^  a  little  to 
the  Northward  of  the  Palm  Maous. 
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2.  uii^ir  18.  At  Night  I  obferved  here  the  Occultatum  of  Saturn  by  the  ^^  Ireland ;  *> 
j»iiw«,  which  happened  at  12 »  i  j"  J5'^  it  paflcd  direftly  under  the  Midft  J^^^^^^ 
oithtMooffs  Difim.  ».i43.p.' ipj^ 

LXXVI.  I.  Off.  I  J*  166^.  at  fix  of  the  Clock,  with  a  very  good  Tele-^^^/''  ^/Sa- 
fc(^  near  j 8  Foot  bng,  and  a  double  Eye-glajs,  54/iKr)Rr  appeared  to  me  fome- IJJ'wa^hcff ^' 
what  oAerwife  than  I  cxpefted,  thinkwg  it  would  have  been  Decreafing^/x^^rr  E^et^.. 
but  I  found  it  as  full  as  ever,  and  a  little  hollow  above  and  below.  h  Mr.  WilK 

2,  Jun.  29. 1666.  between  1 1  ands^2  at  Night,  I  obferved  the  Body  of  ^'*^'-  "•  ^• 
Satmrn  through  a  60  Foot  Telefcope,  and  found  it  exaftly  of  the  Shape  Re-^'  ]Ji^'  j,j 
prcfemed  in  tne  Figure.     The  Ring  appeared  of  a  fomewhat  brighter  lA^tAn,  1666.  Mr 
than  the  Body  ;  and  the  black  Lines  a  a,  croQmg  the  Ring^  ana  h  By  croC- -^"^"J  4r 
iing  the  Body  (whether  Shadows  or  not  I  difpute  not)  were  plainly  vifiWe ;  ^\^^\  ^ 
whence  I  could  manifeftly  fee,  that  the  Sbuthermoft-pait  of  the  Ring^  was  on-  '  f^-  135- 
this  fide  of  the  Body,  and  the  Northern-part,  behind  or  covered  by  the 
Body. 

5.  .Atg.  17.  i66i.  at  1 1  \y^  thefa  Parifian  Obfervers,  imploying  a  Telefcope  ^"•.  '^^S-  ^^ 
of  2 1  Foot,  fiw  the  Globe  ofS.vurn  in  the  Middle  manifeftly  appearing  ^^'^  ^^^^^ns^^ 
and  below,  beyound  the  Ovale  of  his  ^fj/cs ;   which  was  hardly  difcemiblc  ?ic^.rr.  «.  '45-!' 
the  laft  Year.    TTiey  meafured  divers  ways  the  laclmation  of  the  greater  DIa-  p.  9*^. 
meter  of  the  Ovd  to  the  ^yEqnatory  and  found  it  of  about  p  D:giees.    By 
rhis  Obfcrvation  and  other  like  ones  of  tliis  arrd  the  preceeding  Year,  Mr. 
Hftgens  finds,  that,  inftead  of  2  j°  30^  the  Angle  of  the  Planes  of  th^  Ri:ig 
ana  of  the  EcUprick^  muft  be  of  5 1%  or  thereabouts. 

4.  Aug.  i6.fi.  n.  1(^70.  Telefcopium  illud  50  Pedes  loi^um,  quod  non  ita  a  ^^  ^ 
pridem  mihi  ti*anfmi(iftis,  Faciem  Saturni  utut  Lnti^  fueiit  proctens  nitidiirir.r)^j,^^j^j.^.*  ^• 
mb  ac  clarillimj  detegcbar.  Qiiali  autem  raihi  apparuit,  aajcfta  Delineatio  m.  H^vfl-nr. 
commonflrabit  5  alia  plan^  Facie,  qinm  Q.  flagemoy  turn  vobis.-/^.^  i6(55. '.  ^<;r  10^9* 

cum     ^-*  '-**' 


f}66) 

Tom  farifitnJibHS  166^  f  videbatur.    SiquidemViwMZM/)  qui  Sat$immn  draiiw 

dat,  mulco  nunc  ardior^  compreffiorque  animadvcrfus  quam  illo  tempore» 

quad  obliquiori,  refpeftu  Terrd,  nunc  via  incedit. 
^Parisj  hy      ^.  This  Summer  Mr.  Httgem  obferved  S^$irH  with  his  Tdefcope  of  11 
Afr.  Hugens.    p^^ty  and  iaw  his  Figure  to  be  very  confonmbk  to  what  it  fliould  be  accord- 
ah.  p.  1093.    .     ^  j^jj  Hjfothefis ;  vii.  the  jinjk  or  Arms  to  be  veiy  nanowi  in  fo  much 

that  their  opening  appeared  not  but  very  obfcuithr^ 
At  London;       6.  Sift*  i6.  Dr.  ffoal^clbCaved  the  Phafeot  Saturn  as  here  leprefemed. 

iyDr,  Hook,  pi^^  ,jj.  * 

'^-  ^  *  7*  S^ftrn  according  to  the  ttfp$th^s  of  Mr.  /Agens  was  to  have  retaken  his 
F^s]IyMr.  iftfW/5^«rffintheMontkof34J^and-^ii^.i<y7i,  But  this  Appearance  hadi 
OflTuii.  n.  78.43een  jperceived  ever  fince  the  End  of  Jl^,  at  a  Time  whea  he  was  diftant  e- 
F»  }^^4-        .noi^n  from  the  Sun  and  the  Hcrtxjony  to  be  weQ  Obferved%  He  hath  remained 

in  mis  Figure  unto  the  i  \th  of  ^Aa^t^y  and  Mr.  G?^'  did  then  oUerve  him 
thus;  but  three  Days  afta  he  law  him  with .^^TW,  though  very  Narrow  ones. 

SrJ^.flugefis.     8.  Our  Philofaphers  here,  know  very  welL  that  as  fbon  as  Mr.  Offi"^  ^ 
.  p.  joif ,     ^qJJ  ujg  (jjjt  fhg  ./^iwk;  of  i'^Tivrif  were  returned  in  Augn^y  I  laid  that  afluitd- 
^^       ly  they  woukl  diiam>ear  before  the  End  of  this  Year.    I  ftill  obferved  them. 
Nw.  63,  ft.  n.  in  tne  Evening,  but  they  were  lb  faint  and  obfcure,  that  it 
was  haid  to  dilcem  them;  lb  that  within  a  few  Days  they  will  appear  no  more 
at  all.    This  confirms  altogether  my  Hjfothefis  of^the  kmgy  which  now  di- 
appears  in  Proportion  that  the  Rays  of  the  Sm  do  obliquely  illuminate  the  flat 
Surface  of  it,  Obverted  to  our  Sight. 
Uf  Duitzick;      9.  Quali  F^cie  nuper,  Diey?.  Scft.  w^ft.n^  apparuerit,  quin *rediifimi  & 
h  ^T;  Hcvcli-  diligentiflimb  delineavi  atque  hie  tranfinifi.     An  veio  Menfe  ^^.  JnL  & 
"Vx  ild^*  -'^*  eum  plane  i?flriMriiw»  confpexeritis,  ut  volunt  ./^irjfo^,  vixmiiu  ima- 
ginari  polGim.    Etenim  yx^jx^irachUiSatmm ^  latera  apparuerint  arftiflimaf 
etiam  Tubo  ^o  vel  70  Tedum ;  baud  tamen  credo,  ea  omnino  evanuifle,  iu 
ut  ne  Yefligium  aliquod  fuerit  reliquum.    Fortalfe  Panfienfes  Telefcopiis  br&- 
vioribus  in  iplb  Crepufculo,  Luna  prxlente,  Satmnmn  contemplati  funt. 

j^^Fbmftttd      ^^*  ^^*  ^^*  ^^^  ™y  ^^  Tube  I  thought  I  law  Ibmethingon  each  fide 
i^'.p.  ^034.     of  Satftnh  ^dft  the  Colours  of  my  Glals,  and  the  Spurious  Rays  of  his 

Body.  Direding  my  longer  Tube  (of  14  Peet,)  to  nim,  I  couU  fee  his 
Jifffi  Ibmewhat  more  diftindly,  but  very  flender>  and  to  one,  that  thoughc 
not  of  them,  fcarce  difcernible. 

Nov.  50.  I  obferved  him  with  my  14  Foot  Telefcopo,  the  Aperture  being 

x4  Inch,  and  its  Eye-Glals  drawing  two  Inches.     He  appemd  perfedly 

Rfwuly  free  fix>m  Rays  and  Colours,  and  no  Aftfi  to  be  feen.    Mr.  Timmhj 

jir  Paris  ^    in  his  lad  {Ncfv.  20.)  tells  me,  that  he  looked  at  him  one  Night,  and  couU 

ivir.  Cafllni.    "hardly  diflinguifti  his  Line  of  the  AnptUy  but  plainly  6w  a  dark  Line  thro* 

iril^ri'^  ^^^  upper  Part.  ^ ,      ,      ,.         , 

London  y  by        II*  Dec.  16.  we  found  that  Satttm  had  retaken  his  Romd  Figtire. 
Mr.  Flamftccd.     12.  Jtm.  27.  m.  1^75.  Satumum  Patulis  auftum  jin/is  vidimus. 

"m  iinf:Lick V     ^  3"  ^^  ^^^^'  '^^^  ^^^  ofSamn  appeared,  as  J^ig.  1 3-7. 

iy  Mr,  HcTci> 

us.  ».  117,  14   JEjc 


?•  ^^. 


(  3«7  ) 

14*  Ex  Schemate  &ttmid  i  C&  Heulk  afite  Annum  o&iervato  video,  eum  Ak  f6;6.  «r 
TelefcopiiS)  noftris  longk  inftrionbus,  uci»     Tunc  cnim  Tcmporis  (ut  &  Paris;  ^iif. 
nunc  (-^*  177*0  cemebatur  nobis  in  Smtnrm  Globo  Zona  fubobfcura,  pau-^*"*-  "•  "*• 
k)  Auftralior  Ccntro,  inftar  Zonanim  Jwuiimn.    Deinde  Laritudo  jiwffdt^'  y^\^^ 
dtvidebatur  bifariam,  Linea  oblcutl  apparenter  Elliptici,  levera  Circuhri  quafi    Fig.  138! 
in  duos  jimmhs  Concentricosy  quorum  Interior  Exteriori  Lucidior  erar^ 
Hanc  Phafim  ftatim  poft  Emerfionem  SaturrU  i  Sohribus  Radiis  per  totum 
Ammm  ufouc  ad  ejus  Immerfionem  confpexi;  prirao  quidem,  Teldcopio  Pe- 
dum 35;  deinde  minori.  Pedum  zo. 

LXXVII.  I.  Vidi  Saturmm  jiMg.  i6.fi.  n.  1670.  alta  ^quik  14*  i^'o^JrvL^AT 
o'^.  in  Diftantia  ab  Extrema  Alae  Pegafi ^5*  48^  o'^.  &  ab  Ore  ejus  24**  5 1^  i6j^o^lt  Ihiit- 
40'^  in4'*  11^  Fifiiftmy  in  i*  55^  Latit.  Auftr.  in  ip6  nempe  Oppohti^^ick ;  ^y  Mr. 
one  Solis  txiftcntem.  Hcvelius. ».  6 j. 

2.  Dec.  29.  fi.  n.  i<f77.  8''  j8'.  Vidimus  in  eodem  Azimutho  inque  No-^'^^^^^'  ^^ 
nagefimo  Ecliptics  Gradu  ab  Horizonte  Soitermim  &  Boreum  Ocul$tm  O,  qui  Parisj  I^Mr.- 
mni  Satunmm  tM^  unde  Planetam  &  Pixam  eandem  in  Zodiaco  Longitudi- BuUialdus.  n. 
nem  obtinere  deprehendimus,  viz^  juxta  Tjchcmem  jr  y  58'  ^7^^\  '5^-  P-  ^73- 

'  LXXVIII.  I.  About  the  End  ofOSoher  ifSji.  we  difcovered,  by  a  Te^neOutermoft 
kfcope  of  17  Feet,   1 1  finall  Stars  near  Satumy  one  of  which  by  its  particular  Satdlice  ofSz^ 
Motion  ftiew'd  it  felf  to  be  a  true  PLmet :  wliich  we  found  by  comparing  itVf"  '^fip-'Vy^, 
not  only  to  Sattim  and  his  ot&!a^ Satellite,  difcovered  1*55.  hwM.  Hmensy^^^^'^  ^,!^' 
but  alfo  to  the  Fix'd  Stars.    The  Morion  of  it  was  very  maniteft  in  reused       •  •     / 
of  the  Fix'd  Stars,  but  lefs  fenfible  in  refped  of  Saturn ;  yet  it  appeared  that 
from  OSober  25.  unto  November  i.  his  Diftance  from  Saturn  incitafed  Wefl- 
ward,  and  from  that  time  unto  Ncrvemher  6.  it  diminifhed  :    So  that  his 
greatefl  Digreffim  from  Satttm  happened  in  the  Beginning  o£  November.  • 

Dec.  16.  We  found  that  on  the  Eaft  ofSatttnh  there  was  a  finall  Star,  far 
diftant  in  9  flreight  Line  to  Saturfh  and  to  his  ordinary  Satetkej  which  was 
Oriental  alfo  but  little  diflant  from  Saturn.  And  Dec.  z/\th.  we  iaw  this  Sa-^ 
ttUite  in  the  Weft,  and  a  Star,  Oriental  likewife^  lefs  diftant  from  Satumthzsk 
that  we  had  feen  the  16th. 

Dec.  13.  and  17.  16 ji.  We  perceived,  with  an  Excellent  Telcfcope,  (of 
^5  Foot  made  by  Campam)  an  Occidental  Star,  remote  from  Satttrth  which 
m  both  thofe  Obiervations  had  a  Southern  Latitude  in  refpeft  of  the  Line  of 
his  Wimti  but  in  the  firft  it  was  further  diftant  from  Saturn  than  in  the  Se- 
cond :  lo  that,  if  this  was  the  fame  Star,  as  I  fuppos*d  it  to  be^  it  mov'd  to-^ 
wards  Saturn  on  the  Eaft,  and  confbquendy  (fuppofing  it  to  be  his  Satellite) 
it  was  in  the  Superior  part  of  his  Circle. 

Feb.  6.  1673 .  We  o^an  to  fee  him  again,  and  we  obferved  him  almoft  all 
the  Days  following  till  the  idth^  This  New  Planet  did  more  and  more  remove 
from  Saturn  till  the  19th  of  Feb.  when  we  meafured  the  Difference  between 
his  Paflage  and  that  of  the  Center  of  Satttm  to  be  5  o^^  of  an  Hour,  whick 
gave  at  leaft  i  o  Diameters  of  Saturn^  and  on  the  2o;A  the  Difhnce  was  judg- 
ed by  Eftimate  to  be  yet  greater* 

"  "  This 


rh.  p.  ri79>      This  1>igre:firion,  h^^  treble  to  thit  of  tlid  OtJmary  SMdlke^  eniblcxl  m 
^^  ^'^'  at  firft  to  )ud^  the  Time  of  this  RevoludoD  Co  be  Quincuple»  ap^yii^  to  the 
SdtcUites  that  Proportion)  which  Kffkr  hath  fioted  in  the  PrbKifdl  PLo$etSf 
l)etween  the  Periodical  Times  and  their  D^^Ktu    We  were  afterwards  con* 
finoed  in  this  Opinion ;  For  bv  the  Apparent  SwiftneG  of  his  Motion  it  was 
-^afie  to  fee  that  tliis  Pimm  had  oeen  in  Conjundion  with  Sat$im  Fdf.  } .  i<f7; • 
4itul  by  his  Motion  on  the  Weft  it  s^>peafs>  that  he  was  in  the  Inferior  part  of 
his  Circle :  And  becade  during  this  time  of  X7  Days  he  removed  nxxe  and 
more  from  Satttrfh  'tis  certain  uiat  he  reoainea  in  the  6me  Qiiadrant  of  dbe 
Inferior  Occidental  Circle  above  17  Days,  and  that  his  whok  Revolmum  is 
more  tlian  <$8  Days.    He  was  theie  laft  Days  at  a  Difbnce  aknofb  equal  to 
that  which  he  had  about  the  end  of  CK7«^«  i6yii  ib  that  in  480  days  or  there- 
"    about  he  niade  a  certain  Number  of  Intine  Revobitmnst  which  can  be  no  mote 
than  7  ;  fince  each  of  them  is  without  Queftion  of  more  dsm  58  days*    If 
you  fhould  count  7  of  thenn  each  would  be  68 '  Days ;  if  you  count  6^  each 
would  be  80  Days;  and  if  you  count  but  %y  each  would  be  ptfDays*     B^t 
this  laft  Suppofition  can  by  no  means  be  made  to  s^ree  with  the  two  Obfo- 
vations  of  Dee.  1671,  and  the  firft  doth  not  agree  £>  wdi  with  them  as  the 
'Second. 
r^.r^j.p.Sji.     Mr.  Gfjl^  has  fince  fbimd  that  this  Oitff<rm^  i^^  is  difbnt  from  the 

Center  of  Satttm  loi  Dimeters  of  his  liiftg;  that  the  Period  of  his  Retfobf'' 
tion  in  80  Days  is  fo  ju(V>  that  he  doth  not  Anticipate  9  Rjevohitions»  which 
•  are  made  in  two  Years,  but  by  one  whok  Day ;  and  that  in  the  Conjun&i- 
ons  with  SMMHh  his  Latitude  encreafes  accoraing  as  the  Sm^  of  S4titn$  en* 
'largeth  it  felf  s  thoi^h  the  Line  of  his  Motion  is  not  ParaJlei  to  the  Circum* 
ference  of  the  JHfig. 

A^r.  O^m  hath  alfbtlifixyverecl,  after  many  Revolutions,  that  this  S^tUite 
hath  a  Period  of  jifp^tm  A$wmentatim  and  Dimbmkfh  by  which  Period  he 
becomes  vifible  in  his  greateft  Occidental  Digreflion,  and  Invidble  in  his 
vgreateft  Oriental  Digr^on ;  he  b^ins  to  Affear  two  or  three  Days  beibre 
his  Conjundion  in  the  Inferior  party  and  to  Difiapear  two  or  three  Days  after 
his  Conjunftion  in  the  Superior  part :  So  that  he  remains  InvifiUe  in  eveiy 
Revolution  of  80  Days  for  a  whole  Month  together. 

This  Viciflitude  ofpha/h  makes  it  (eem  probable,  that  one  part  of  his  Sur- 
fece  is  not-fb  a^>able  of  Refleding  to  us  the  Light  of  the  Sun,  which  ma* 
keth  it  vifiUe,  as  xhe  other  part  is.  Whence  we  may  coojefhire,  that  the 
<Jlobe  of  the  Satellite  hath  (bme  Diverfity  of  Parts  Analogous  to  that  of  the 
Ilanh,  the  one  part  of  whofe  Surface  is  cover'd  by  the  Sea,  which  is  not  (b 
fit  to  Refled  from  all  parts  the  Light  of  the  Sun,  as  the  Continent  whi^ 
tnaketh  up  the  other  part :  So  ukz  this  Planet  by  a  Converfion  abput  his 
jtcisj  ex  by  an  Expofition  of  the  fame  Hemisphere  to  Sateem  (much  after 
the  manner  of  the  Hemiiphere  of  the Moom  to  the  Earthy)  ibmetimes  turns  to 
us  the  part^  Analogous  to  the  Continent,  fometimes  that  part  which  anfwen 
to.  the  Sea. 

LXXK. 


L}0nX.  IVc.  15.  i^72*  We  found  a  iaxSi  Star  Wcftwaid  c^SntHrHy  be-  t:^  rtwsa- 
twedi  him  and  his  OrJbuaj  Satellite,  which  was  on  the  Weft  aMb,  aliqoft  at  ^**^  </s^mrn 
a  double  Diftance,  Dec.  jo.  We  fiw  a  litde  Star,  on  the  Eaft  of  him  and^^c^nJ  ? 
his  Ordmarj  Satellite,  which  had  pdTed  alfo  to  the  Eaft  of  him.  91.  p^  ^^"gi"* 

Jan.  10.  itfyj.  This  little  Star  appeared  to  have  returned  almoft  to  the 
Ime  Pofition  in  refped  of  Sattem  and  his  Ordimaj  Satellite,  where  it  had 
been  Dec.  ij.  Jan.  1%.  the  OrMmoj  Satellite  was  Oriental,  and  the  Nw 
one  Occidental,  as  it  hd  been  in  the  precedent,  but  a  little  nearer  to  Satfem. 
We  had  that  Evening  time  enough  attentively  to  Obferve  this  Planet  for 
a  whole  Hour  together,  during  which  we  perceived,  it  approached  to  Saturn 
on  the  Weft,  and  confequenay  was  in  the  Superiour  part  of  his  Circle  : 
Which  did  fuDy  confirm  us  in  the  Suppofition  we  were  inclined  to,  that 
it  was  an  Interkr  Satellite. 

Comparing  the  Obfervations  together,  we  b^an  to  find  the  Rule  of  the 
Motion  of  the  new  Interior  SateUite.  For  the  two  laft  (hewed  us,  tliat  in 
$  Days  he  had  made  more  than  a  whole  Revolution.  The  firft  Obferva- 
tton  compared  with  the  3d  made  us  judge,  that  in  18  Days  he  had  made  a 
Number  of  Revolutions  almoft  whole  ones,  which  certamly  were  4 ;  each 
of  them  was  of  4I  Days :  So  that  between  the  loth  and  i  ^th  it  might  be^ 
that  there  had  been  one  Revolution  of  aL,  Davs,  or  two  Revolutions  of  i^ 
Days  each.  But  the  Combination  of  toe  firu  with  the  id  nude  us  fedude 
the  Period  of  2i  Days.  We  therefore  Judged  by  thefe  Obfervations ;  that 
this  laft  flanet  ttnifhes  his  Revolution  about  Satnrn  in  4!.  Days ;  that  the 
Smudiameter  of  his  Circle  is  14.  of  the  Diameter  of  Sanenit  Ring ;  and 
that  he  was  towards  his  greateft  Occidental  Digreflion  die  23d  of  December^ 
and  Jan.  1.  about  7  a  Qock  in  the  Evening.  We  have  fince  found,  that 
his  greateft  Digremon  fixxn  the  Center  of  Sattem  is  only  i^  of  his  Ringyn.  133.  p. 833. 
and  the  Period  of  his  Revolution  is  4  Days  1 1^  and  17^  His  Latimde  Aug- 
mentsaUb  acconUng  as  the  Ring  enlargeth,  and  at  thej>refent  that  the  large** 
nefi  of  the  Ring  is  greater  than  the  Diameter  of  the  Globe  of  Satum,  he  is 
to  pafi  in  the  Conjundions  without  touching  either  Sat$irn  or  his  Ring.  Yec ' 
notwithftanding  we  have  not  yet  been  able  to  diftin^fh  him  in  the  Con* 
jundions  either  in  the  upper  or  lower  part  of  his  Cvcle  j  but  only  in  his 
Greateft^  as  well  Oriental,  as  Occidental  Digreffions. 

*  #  » 

.  LXXX.  Thefe  two  SateBites  were  firft  of  all  ftcn  in  Mar.  An.  \6%/^Ttoo  intmet 

by  two  excellent  Objed  Glafles  of  100  and  1^6  Feet,  and  afterwards  by  ^^*^^^^^  y^ -^^ 
two  others  of  5>  j  and  70  Feet,  all  made  by  S.  Canfanij  after  the  Difcovery  ^^."^'ni ' 
of  the  3d  and  5th  Satellites^  which  had  been  made  by  others  of  his  Gla(Ies«.  181.  p.  79. 
of  47  and  34  Feet.    We  have  fince  feen  all  thefe  Satellites  with  that  of  34 
Feet,  and  continued  to  obferve  them  with  Glafles  of  M.  BarelU  of  40  and 
70  Feet»  and  by  thofe  which  M.  Artcn^nel  hath  lately  made,  of  80,  15;, 
and  no  Feet.    It  was  eafy  for  us  to  fee  thefe  two  Satellites  by  thefe  dif- 
ferent Sorts  of  Glafles,  after  having  found  the  Rules  of  their  Motion,  where- 
by we  might  with  more  particular  Attention  look  upon  the  Places  where 
they  ought  to  be. 

^  B  b  b  The 


The  firjf  Sateltke  was  obftrved  45*  Diflanc  ftom  itt  ^rigfe,  moving 
toward  the  Weft,  Mar.  11.  16S6.  fi.  n.  at  lok  40^  at  Nighty  acxl  re- 
turned to  the  fame  Pofition  on  the  14/A  of  jIfrU  at  the  fiunc  Hour. 

The  Second  was  jtf**  Diftant  from  the  Pcr^te  to  the  Weft,  the  lOth  oT 
Afiir,  i6%6.  ft.  ft.  at  ^  a  Clock  in  the  Evening. 

The  Ftrfl  or  Innermoft  Satellite^  is  never  dirant  from  Satmffs  Rjhtg  above 
-\  of  the  apparent  length  of  tlie  lame  Rkig ;  It  makes  one  Rcvolmion  in  i^. 
2ih  15^'  and  the  Circle  of  its  Orb  is  nearly  in  the  fime  Plain  wiA  the 

I'he  Second  or  Pemntime  Satellite  h  A.  of  the  Length  of  the  Rhtg  diftant 
therefrom,  and  makes  his  Revolution  in  x^  17^  45  • 

After  a  great  Number  of  Choice  Obforations,  it  was  concluded,  that  the 
Proportion  of  the  Digreffions  of  the  Second  to  that  of  the  Firfi^  (counting 
botli  from  the  Centre  of  Saturn)  is  as  zi  to  17 ;  and  of  its  Revolmion  as 
24.1  to  17.  This  is  that  very  (ame  Proportion  which  Keoler  Obfcrves  be- 
tween the  Diflances  and  Period  of  the  Primary  PlanetSy  and  which  we  have 
foimd  between  the  other  Satellites  of  Satttrny  and  is  verified  in  the  Satellites 
of  ynfiter.  There  is  nothing  that  better  ftiews  the  admirable  Harmony  of 
the  Paiticular  Fyjfems  with  the  Great  Fjftem  of  the  World. 

The  antient  Aftronomeis  having  tranflatecf  the  Names  of  their  Heroes 
among  the  Stars^  whofe  Names  have  continued  down  to  us  Unchanged,  not-- 
withltimding  the  Endcavoiu-  of  the  following  Ages  to  alter  them;  and  Galileo 
after  their  Example,  having  honoured  the  Houfe  of  the  Medici  with  the  Dif- 
covery  of  the  Satellites  of  ynpiter,  made  by  him  under  the  Proteftion  of 
CofrtM  II.  (which  St4rs  will  be  always  kpown  by  the  Name  of  the  Sidem. 
Mcdicea.)  Wherefore  the  Difcovcrer  Concludes  that  the  Satellites  of  S^ttrn^ 
being  much  more  exalted  and  fnore  difficult  to  Difco\'er,  are  not  unworthy 
to  bear  the  Name  of  Loteis  Le  Grand,  under  whofe  Reign,  and  in  whofe 
Otfervatorj  the  fame  have  been  detected,  which  therefore  he  calls  Fidera  Lo- 
doicea.  not  doubting  bdt  to  have  Perpetuated  the  Name  of  that  King,  by  a 
McMiument  much. more  lafting  thaatnoTe.of  Brafi  and  Marble,  which  flialL 
be  erefted  to  his  Memory. 

U^'^^i^  LXXXI.  The  Fotmh  or  Ptnextime  FateUite^  of  Satttnh  firft  Difcovcred  by 
j^wrJI  Satcllire  ^*  ^^^^  1 65  5,  I  have  of  late  frequently  Obferved  with  a  2 a  Foot  Tele- 
$f  SatLf n  cw  fitfe :  And  I  pCTceived  that  M.  ffn^ens*s  Niunbcrs  were  confiderably  run  oat,. 
Etf^H  P^^'  ^^^  ^^^  15'  in  io  Years  too  fwifi;  this  made  me  refolve  more  nicely  to 
i\.  145-^  782.  ^"^"^^^  i"^^  i^'5  Periody  and  accordingly  I  waited  till  I  had  gotten  a  Compe- 
hiarjin.  1683  .tent  Number  of  <5bfervations,  the  moft  Confiderable  whereof  are  tlttfe. 

i6%i.  Nov.  13.  15^  oo^  p.  m.  the  Fatellite  appeared  on  the  North  fide  of 
Fatftrnj  and  a  Perpendicular  let  fall  from  it  on  the  Tranfverfe  Diameter  of 
the  Ringy  fell  upon  the  middle  of  the  Dark  fpace  of  the  folfowing  u4nfe ;  and 
the  fame  Night  19'^  bo^  it  had  paft  the  Conjunftion,  and  the  Perpendicular 
fell  exaftly  on  the  Weftern  Edge  of  the  Glohe  of  Fatttmi  The  Northern  La- 
titude, and  Retrograde  Motion,  made  it  evident  that  the  Fatellite  was  then  in 
Ftrigto., 


fv  m } 

Ag^  N0V^%u  i^  t^^  thkiS^m^  of  Sttum^a^  Oil  his  South-ficfe, 
the  Pcmendicidar  on?  the  Lino  of  th^u^  fell  on  the  Middle  of  the  dark 
Space  of  the  Weftem  ^nfiy  ^d  the  falne  Night  19^  oo^  the  Perpendicular 
fell  precifely  on  the  Cemer  of  $4fMm^  a^d  tlie  Diftance  therefixrm  was  fome- 
what  kfi  than  one  Diam<OEr  of  *«  iJjwg*  By  this  it  was  evident  that  the. 
SoieUke  ym  in  J^p^so*  •.."'. 

I  obfeivcd  it  in  -4^4».agaili  on  ^he  t^h  of  y^.  1683.  *^  ^^  <^^'  ^  ^* 
the  Perpendicular  on  the  Line  of  the  A^fi  fell  exaftly  on  the  Weftem  Limb 
of  the  GUh  of  SatffrHy  and  at  9^16'.  f.  mi  the  faid  Perpendiailar  fell  with- 
in the  Oloh  more  than  half  way  to  the  iGf»/#r>  and  the  Diftance  from  the 
Line  of  the  -/*jfi  towards  the  South,  fxm^  much  about  one  Diameter  of 
the  iK»^. 

LalHy*  Af  >  itfSj*  8^  10'.^.  m.  it  was  aj^in  in  ^^*w,  and  I  could 
by  no  means  difcem  towards  which  iide  it  inclined  mdftj  nor  whether  the 
Tranfverfe  Diameter  of  the  Rmgy  or  the  Diftance  of  the  SateWte  therefrom, 
were  the  greater ;  fo  that  at  that  time  it  was  precifely  Apogieon. 

To  compare  with  thefe,  I  chofe  two  out  of  thofe  oiHugem^  which  feemed 
the  moft  to  be  confided  in ;  the  firft  made  16^9.  March  14.^.  n.  iih  oc'' 
at  the  HagMc  i  when  the  Satel^e  appeared  about  one  Diameter  of  the  Ring 
under  Saturth  but  it  was  gone  (o  fir  to  the  Weftward,  that  he  conclude^ 
that  about  4  Hours  bdbre,  or  7*^  40'  at  Landony  it  had  been  in  Pcrigdto. 

Again,  March  12.  1*^9.  10^45^  i^'Satdiitt  was  a  whole  Diameter 
above  the  Line  of  the>^>  sU^  die  Fttpehdicdar  thereon  feil  nearly  upon 
the  Extremity  iif  tW  Btllers -?*JQ.      - 

By  the  Firft^  tt^  0bferv»iods  it  4>bters  that  tlie  SateUkt  was  in  ?mgdi0 
TtfSi.  N€su.  X^.  if^  QO^  sitckgr,  A  which  time  SoNmt  was  50s  i^""  39' 
from  the  firft  Star  of -*l^/  ill  Ac  £cfyfkk^  but  the  Eso^  reduced  to  Saturn's 

*"  ''*''^"''#  V*  And  March ^  1^59* 
•  4i''«  ^t  the  Earth  reduced* 
ifequemly  thtiStaellitfi  tn  ii»  a8*  if  ^  a .^0a  Stella  Arietis.  The 
Interval  of  Time  lis  8<?f  j|  I^^ys^pH  jo';  yA  whiclTthe  Satellite  had  made 
a  certain  Number  of  Revolutions  to  the  Fix'd  Stars,  and  befides  ps  25^  z8^ 
or  295  Degrees  28',  whofe  Cdtnplement  to  a  Circle  (?4*  52^  is  2  Days 
^o^  16'  Motion  of  the  Satellite^  according  to  Hngem.  So  that  8(^55  Days 
5^.5^^  or  ii/^6yS^6  Minutes  of  Time,  is  the  time  of  fome  Number  of 
intire  Revolutions;  and  dividing  that  Interval  by  15  Days  22^  jp'',  or 
^^PJP''  (the  Period  dl  Hugens)  the  Quotient  545  fliews  the  Number  of 
Revolutions;  and  again  dividing  i245787d'by  545,  the  Quotient  2291?  1^4 
nun.  or  15  Days,  22^41^  6".  appears  to  be  the  tru6  Time  of  this  Satellite's 
Period.  Hence  the  Diurnal  Motion  wiH  be  22*  54'  5^"^  i8''^  and  the 
Annual  befides  22  Revolutions  los  20*  45'.  Having  made  Tables  to  this 
Period,  I  found  that  in  the  Afogaon  Obfervation  of  HugenSj  the  Satellite  was 
above  5  Degrees  fefter  than  by  my  Calculus^  and  that  in  the  three  other  Ob- 
fervations  of  my  own,  being  Kkewife  in  the  Superior  part,  it  was  2 1  Deg.  flower 
than  by  the  fame  Calculation.  Now  'tis  evident  tliat  the  Differences  muft 
arife  from  fome  Ecccmricity'mxh&Orhit  of  this  Satellite^mi  that  m  Mar.  1-659. 

B  b  b  2  the 
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ria  Jbxromm  (as  t  rtay  bH  it)  vas  fbrnewhere  m  the  OrieMd  Senfcircle* 
and  V)Ai'm  Nov.  i6%i.  it  was  in  the  WeAetn  SemicinJct  and  ftqMxilit^  dw 
jfpocrama  fix'di  it  muft  neceflarily  be  between  9'  kt*  41$',  ana  i  !■  18^ 
18',  i  I'  *  T,  that  being  the  common  Part  between  mofe  two  Semicirdes  ; 
and  becaufe  the  DificFence  was  greater  in  /fimxr's  OUervation  than  in  Min^ 
'twill  foUow  that  the  LaitA  jStfidum,  <x  .^tcrmnmy  fliould  be  nearer  to  9s 
i;*4(S',  than  to  11'  z8o  i8^  I  will  fuppoTe  io>  ii9  00' <!  PHmiSteBd 
j^ieiu,  (which  happens  to  be  aUb  the  Place  acSntunft  E^funox)  and  the  gteat- 
eft  Equation  ihaat  il  Depvu.  Upon  the  Score  of  this  Inequality  the  mean 
Morion  of  the  SMtlUte  wiU  be  found  about  a"  aj'.  flown- in  zj^  Years,  or 
7  Minutes  in  a  Yea-,  whence  I  ftate  die  Annual  Motion  10*  {oo  }^.  above 
zz  Revolutions,  and  the  Com£tEfteh4  for  the  hft  Day  of  ZVMwvr  itfSa. 
at  Noon  in  the  Meridian  of  Zmu(m  yi  io«  ij'  4  i»  ^f  V,  from  which 
SUmagi  I  con^afe  the  fi^wing  Table. 
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1  \c^e  Aif  f>oTe  the  tJmAjiffJiM  Cx'ds  as  tdvidg  nd  ArniMMnt  fi^«  OI> 
Tcrvatjcn  to  ^rove  the  contiaiy,  tho'  it  be  very  probable  that  as  the  jifog^tm 
of  our  A{oM  has  a  Motion  abJout  the  Earth  in  about  9  Years,  to  that  of  thb 
fattllke  ought  to  have  about  Satwrth  but  with  a  much  Longer  Period,  whicfe 
future  Obtervation  may  difcover. 

The  diftance  of  this  SateUkt  from  the  Center  of  Satwm  fecms  to  be  much 
about  4  Diameters  of  the  Ringy  or  9  of  the  Globt^  and  the  Plane  wherem  it 
moves  very  little  or  nothing  auFering  frctti  that  of  the  Ring^  that  is  to  lay  in- 
terfering the  Orb  of  Smum  4s  21'  and  10  ii"  4  i*  #  1 ,  with  an  Angle 
of  25  \  Degrees,  fb  as  to  be  nearly  Parallel  to  the  Eanh*s  Equator,  whence 
the  Latitude  of  the  yfpogmn  Semicircle  from  4*  12'^  to  los  iz*  of  Satmntt 
tjongitnJk  from  the  Firft  Star  of  T,  will  be  Northern,  and  of  che  other  Semi* 
circle  Southern ;  and  the  contraiy  in  the  other  hdf  of  Satttrffs  Lrngkude^  to 
•wit,  from  los  21'  to  4S  22*  of  his  diftance  fixmi  the  Firft  Star  ef  ^ . 

It  folbws  now  to  fhew  how  by  the  help  of  this  Tabk  to  compute  the 
place  tsf  this  Satellite j  to  any  time  required. 

Firft  we  muft  have  the  true  Langit9$de  of  Faturn  fiotn  flie  Earth,  and 
numbred  from  the  Firft  Star  of  ^ ,  (or  mther  the  Place  of  the  Earth  vicw^ 
ed  from  Sattirn  together  widi  its  Latitude  fiom  the  Oib  of  Saturn^  but  that 
beit^  never  fully  4  of  a  degree  we  n^left  it  as  a  Nicety)  and  therdFrora 
fubftraft  10*  2  2*,  there  remains  the  diftance  of  Saturn  from  this  E^titioSid 
Point,  with  which  diftance  as  with  the  Lougitude  of  the  Smty  take  out  the 
Rigin  jifcenjion  and  Declination  thereto  C^Jt  dqgrees  being  the  Obliquity 
common  to  both)  and  to  the  Right  j4jcen/ion  adding  lo^  22*  the  Summ  ftian 
be  the  Longkudt  of  the  Satellite's  Afogaan.  Then  fay,  as  Radku  to  Sim  of 
the  DeclinatioHy  fo  8  to  the  greateft  Latitude  in  Afogao,  or  ferigae  in  the 
^parts  of  the  Scmidiameter  of  the  J?^. 

Next  Colled  the  Middle  Motion  of  the  S^etUte,  and  frwn  it  Subftad 
io«  22'  the  remainder  ftiall  be  the  mean  Anomaly,  with  which  in  the  Tabk 
^t>f  the  Moons  Primary  Equation^  take  out  the  Equation  anfwering  thereto^ 
and  the  half  thereof  aidded  or  fubftraded  to  or  from  the  Middle  Motion,  ac- 
-cording  to  the  Table,  gives  the  True  Motion  of  the  Satellite^  from  which 
fubftrad  the  jifogaon^  and  if  the  remainder  be  more  than  6  Signs,  the 
Satellite  is  Occidental,  if  leis  Oriental ;  and  as  Radius  to  Sine  of  the  remain- 
der, ib  8  to  the  Semidiameters  of  the  Ringy  or  1 8  to  the  Semidiaraeters  of 
the  Glolry  that  the  SateUite  is  to  the  Eaftward  or  Weft  ward  of  the  Center 
of  Satuntf  accofding  to  the  aforegoing  Precept. 

Laftly,  as  Radius  to  Co-fine  of  the  feid  Remainder,  fo  is  the  greateft  Lati^ 
tude  from  the  Line  of  the  -4f/S,  to  the  Latitude  fought. 

Here  Note,  that  I  purpofely  negled  the  Inequality  of  the  diftatice  arifing 
from  the  Eccemricityj  as  being  too  finall  to  be  any  way  obfervable. 

Laftly  to  clear  all  difficulties  that  may  arife  to  them  that  are  but  lietle 
verfcd  in  this  fort  of  Calculation,  1  have  added  an  Example  of  the  Work, 
-that  where  the  precept  may  fecm  obfcure  it  may  be  thereby  illufbated. 
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iffy.  Mm  19.  fi. m.M. Bimm oUerved  the SdulBte veiy near 
i  the  WcAttm  fide^  and  very  ficde  above  die  Line  of  the  jhfi* 
this  oboQl  loh  p.  m.  Let  us  now  Qdculatt  to  that  time. 
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Er^  2t4  A>m£/.  ><fomK&  4^  oeca[nm  ^  ^^  ^  Baremf;  Agreeing  exadly. 
wirh  the  Dcfcription  and  Figure  of  M.  Hu^ns. 

I  here  call  the  Plane  of  tms  S^^Uke^s  On>,  which  hitherto  I  fuppofe  the^ 
fime  with  that  of  the  Rutgj  Satt$m's  E^pMtoSluU,  not  that  any  difcovery  hatfe 
been  able  to  prove  that  the  Axis  of  tHat  Gloke  is  at  right  Angles  theretOf  but 
becaule  it  hath  pleafed  M.  HugiHs^  to  call  it  (b,  and  Ukewife  beeaufe  it  is  ((> 
nearly  Parallel  to  our  GUbe's  EqmnoSial ;  Neverthclefi  to  fpeak  my  Opinion, . 
i  believe  that  the  Axis  is  Inclined,  and  that  not  a  little,  to  the  Plane  of  the. 
Rina  ;  for  as  the  Refleftion  of  tlie  FwCs  Light  from  tlie  Ring  is  a  great  con— 
vcmrtce  to  that  Hemifphere  of  Sat$tm,  which  beholds  its  Illuminate  fide; 
(o  that  the  other  Hemifphere  is  very  much  Incommoded  1^  the  Shadow  c^ 
the  Ring<i  which  for  many  Months,  and  in  Ibme  Parallels  for  (evcral  Years,,  oc- 
caiions  a  continual  Night  by  the  Interception  of  the  Fnns  Beams,  which  is  v 
conftquence  that  Demonftratively  follows  the  Pofition  of  the  Ring,  In  the 
Plane  of  S.af$inis  ^^quator.    Now  this  great  inconvenience  would  be  in  fome 
meafure  relieved  by  the  Oblique  Pofition  of  tlie  Axisj  for  then  the  Parallels 
of  Latitude  interfering  the  Plane  of  the  Ring^  many,  and  in  moft  cafes  all 
of  them,  might  for  fome  time  in  every  Diurnal  Revolution  of  tlie  Globe,  free . 
themfelves   from  this  Eclipfi^  which  other^vi^e  were  fulEcicnt    to  render 
this  Globe  of  Satum  unfit  for  any  fettled  Habitation  i  but  dii$  is.  but  Con— 
jpdure*. 
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The  other  two  S^ittitis  of  &itm$  ^a»veitd  by  S*  Ofid  k  fjri^  IA: 
(t^yz.  and  1673.  I  muft  confeTs  I  could  never  yet  fee;  I  have  been  told 
that  they  Difappear  for  about  5I  of  SM$$m's  Revolutioii,  and  were  only  to 
be  feen  when  tlie  Anf£  were  verv  finaQ,  it  being  fuppofed  that  the  u^ 
^hich  proceeds  from  the  jinjk,  waea  confidenUy  openedy  might  hide  theft 
Sdtcllkcs* 

The  Theory  ^f       LXXXIL  I.  La  Diflmce  du  Premitr  S^Mte  du  Centre  de  SMtm  m'a  paru 

#f  Saton^jj-^*  variabfej  &  foxi  Motn^ement  fcnfiblcment  IneeaL  phis  viftc,  en  ce  temps>  duis  le 

reaa-,  i^M.   Demicerde  Occidental,  que  dans  rOriental.  J'ay  demierement  detennin^  fi 

CaiTicJ.  n.  1 87 .  Moyenne  Diftance  de  i4  du  Diametre  de  V  jlfrntnH  de  Satmnu^  Ion  Atmutmem 

Joumalier  de  6»  10041''  51".  Ainfi  fi  fon  Moitvemem  eftoit  Egal,  h  durfc 

de  fa  Conjondion  avec  S^uttmcy  c*  eft  ^  dire,  tout  le  temps  qu'U  met  ^  par- 

courir  (on  Amitm^  (eroit  dc  7^  4<r'.  EUe  m*  a  pani  plus  grande  par  les  ob^ 

fervations  immediates,  mais  il  eft  ^  remarquer  que  je  n'ay  )uiqu*i  prefoit  pft 

voir  ce  SateUite  plus  pr^s  de  Sat$muy  que  a  un  quart  d*  un  .4h^. 

Vsy  Calculi  r  Ep^aue  de  (on  Mcfn/emptt^  pour  le  dernier  Deccmhe  itfSf. 
i  Midi  au  Meridien  de  Pms  en  VS  140  50^ 

La  D^mce  du  Seccnd  Satellite  du  Centre  de  Sat^tme  m*a  pani  plus  Uni* 
forme.  J[e  V  ay  decermin^e  d'un  Diametre  de  1*  AfmenH  &  i.;  Son  Atrnve- 
ment  paroit  aulii  plus  Egal.  T*  ay  Calculi  le  Journalier  de  4^  1 1^  3 1^  30^ 
Ainfi  la  Dur^e  de  (a  Conjonoion  devioit  e(bc  de  8^  16^.  Je  n'ay  pas  son 
plus  vA  ju(qu*^  prefent  ce  SateUke  plus  proche  de  V  jimem  de  Smtnu  que 
d'un  {■  d'  un  jhifi.  Comme  ce  Satellite  le  voioit  la  phis  part  du  temps  dedans 
les  Confins  de  la  Diflmice  du  Premier y  au  quel  il  dft  Egal  en  Gnmdeur,  & 
Setnblable  dans  la  Couleur,  la  difficult^  de  diftinguer  T  un  de  V  autre  a  ^(^ 
'txtreme>  de  fort  que  (ans  un  a(fiduite  particuliere  aux  OhfervationSf  &  &is 
une  grande  multitude  de  Combinai(bns  )e  n'en  ferois  pas  venu  ^  bout. 

J'  ay  determine  V  Epeqtte  de  ce  Satellite poox  le  3 1  Ikcemhe  i6S^.  i  Mi» 
dicn  ^K  9^  10'. 

La 
uSf99teat$ 

durer  10  heures< 
nicr  de  lAnnce  1685  ^  9^  59^ 

La  Difioftce  du  Quatrieme  Satellite  au  Centre  de  Satstnte  paioit  de  4  Dia^- 
metres  de  ¥  Afmeatt.  Son  Mmvement  Jattmalier  de  2Z0  ^4^"  jg'^.  la  Dur^e 
de  (a  Conjon&ion  1 5^  6f.  U  Epoque  de  fon  Mimvemeftt  au  meiine  temps  & 
lieu  que  les  autres,  en  H  180  i\ 

La  Difiance  4u  CSmptieme  SateUite  au  Centre  de  Air/ww  de  12  Diametres 
de  r  jlrnieoH.  Son  Movement  JoMmalier  de  4^  3  2^  i7^<.  Ses  Conj<Miftions 
durent  24  heures.  L'  Efoftte  de  fon  Mintvement  au  mefme  temps  &  lieu,  en 
Jl  i(Jo  ip'.  Sur  ces  Principes  on  peut  confhnire  les  T^lcs>  &  les  Efhe- 
nitrides. 
jjf .^..:...  /^.       2.  The  following  Tables  are  Calculated  from  thefe  Elements,  and  Re- 
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D^attce  du  Troi/iemt  du  Centre  de  Satnme  paroit  d*  un  Diametre  de  P 
micl.  Son Motevemeftt  Jatamalier  2*  1 8^41*  50''.  Ainfi  (a  Conjondi- 
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I  ihallonly  add  that  the  Proportion  of  the  Squares  of  the  Times  of  dieiV- 
riods  to  the  Cubes  of  the  Dtfiancesy  (which  is  propofed  as  piobaUe  by  Kefkrf 
but  now  dcmonftratively  found  true  by  Mr.  Ncmvih)  gives  us  nicdy  the 
Proportion  of  the  IXfiances  of  thcfe  Placets  from  the  Center  of  Smhth  ;  and 
fuppofing  the  SaelBte  of  Hf^em  feur  Diameters  of  SMurns  Eing  diAant  fiom 
him>  we  ihaU  find  by  the  Pcrmds  the  Diftances  as  fbUows. 
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Thele  IXfimicts  tasy  be  ufed9  as  mere  accunte  than  thofe 
fervation»  which  yet  difier  but  little  thersfioOL 


by  Ob-: 


LXXXIII.  jin.  1666.  Jm.  16.  between  x  and  4  of  the  Clock  in  the 
Morning,  lobferved  the  Body  of  ytfker  througn  a  60  Foot  Glds,  and  ionnd 
the  apparent  Diameter  of  it  througn  the  Tdbe,  to  be  (bmewhat  4iiore  than 
two  Degrees,  that  is  about  4  times  as  bigas  the  Diameter  of  the  Miwt  appears 
to  the  naked  Eye. 

I  (aw  the  Limb  pretty  round,  and  very^  well  xkfined  without  Kadiadon. 
"Tlie  parts  of  the  Pmh  of  it  had  various  D^ees  of  Light.  About  4,  and  j^ 
the  North  and  South  Poles  of  it,  fbmewhat  darker,  and  by  degrees  it  grew 
brighter  towards  t  and  Cy  trVo  Belts  or  Zoftes  ;  the  one  ot  which,  ^,  was  a 
iinall  dark  Bek  crofling  the  Body  Southward ;  Adjoining  to  which  was  a 
imall  Line  of  a  ibmewnat  lighter  Part ;  and  below  that  again.  Southwards 
was  the  Great  bhck  Beb  c.  Between  that,  and  r,  the  other  finaller  black  Beb^ 
was  a  pretty  large  and  br^ht  Zone,  but  the  Middle  d^  was  fomewhat  darker 
than  tne  Edges. 

^t  ^ebttm  LXXXIV.  I.  S^  Camp4m.2iSixms  tliat,  by  the  Coodnefs  of  his  Gkfles,  he 
#(  Jupiter  ufo9t  hath  Obfcrved  certain  Pr^iuterdnces  and  Inequalities  of  Jnfiter :  and  he  is 
S.  Qrnwm  '^^  Obferving  whether  ^hey  do  not  change  their  Situation. 
«ii.  I.  ^.  3. '  *•  ^^  1654.  Mdf  9.  about  p  a  Ctock  at  Night,  Mr.  /6^4.  with  an 
^  Dr.  Hook.  Excellent  1 1  Foot  Tekfcope  qbfervcd  a  finall  Spot  in  -the  biggeft  of  the  three 
"**•  Ohjcmrer  Belts  of  Js^ttr^  and  Obferving  it  from  time  to  time,  he  fbmdthat 

within  two  Hours  aftei^  the  £ud  Spat  had  moved  from  Eaft  to  Weft,  about 

half  the  Length  of  the  Diameter  of  Jtt^er. 
^  S.  Divttii.        ?•  EffidcUo  de  DivMs  pretends,  tliat  the  Pemumem  Spot  in  ^sfiter  hath 
M.  14.  f.  lop.'been  firft  of  all  difcover'd  with  his  Ghifes ;  ^t  P.  Ge/ti^m  is  tne  firft  that 

hadj 


<« 


( 383 ; 

hsirh  thence  deduced  the  Mctim  tXjttfker  about  his  Apdsi  and  that  IM.  O^pA 
at  firft  oraoftd  it !  Bitt  thM  Sfoi  wms  Ufirvedm^Eti^a^ 

4*  Tnere  are  two  Sons  ot  Sfots  at  certain  times  to  be  feen  in  the  Diique 
of  ji^er.    One  Sort  are  nothing  but  the  Shudffws  of  his  Satellites :  but  the  j^  m,  Giffiri. 
oth^  nave  fbme  reiemblance  to  thofe  that  are  feen  in  the  Moom :  and  they  aren.  8.  f,  143.  ' 
perhaps  of  the  fime  Nature  with  thofe  that  are  caDcd  Belts.     They  Move"-  '**•  f' IP" 
ftom  the  Eaftem  to  the  Weftem  Limb ;  their  apparent  Motion  is  unequal,  n^f'^ff J* 
and  fwifter  near  the  Center  than  the  Circumftrence  ;  and  they  never  are  fo       '  ^•♦*'55^ 
weD  feen  as  when  they  approach  to  the  Center  j  they  being  very  narrow  and 
abnoft  imperceptible  when   thev  approach  to  the  Circumference;    which 
makes  us  believe>  that  they  are  flat  and  fuperficial  to  Jtsfiter. 

Amone  thefe  Sfots  there  is  none  fb  fenfible,  as  that  which  is  fituated  in 
the  Norohem-part  of  the  S^ttibem-Belt.  Its  Diameter  is  about  the  tenth 
part  of  that  ot  Jstptteri  and  at  the  time  that  its  Center  is  neareft  to  that  of 
yuftttfy  it  is  Diflant  from  it  about  the  third  part  of  the  Semidiameter  of  that 
Flams. 

.  M.  Gj^Mtfy  after  he  had  made  many  Obfervations  of  this  Ff^  durin?  the 
Summer  of  the  Year  i66^y  found,  tnat  the  Period  of  its  apparent  RevStstmnr 
is  of  9'^  56'*  He  continued  to  Obierve  it  till  the  B^inning  of  1 666y  when 
jhfiter  approached  to  the  Beams  of  the  Stm  :  But  after  he  was  got  free  of 
the  Sstn-Betims  it  was  difficult  to  be  difcem'd.  This  gave  grounds  that  it 
might  be  of  the  Nature  of  the  Sfots  of  the  Sm  (which  after  having  appeared 
for  a  while,  difappear  for  ever)  M.  OfHin  ceafed  at  length  to  obferve  tnem* 

But  y4«.  ip.  itfji.  (ft.  »0  when  he  obferv*d  yuoker^  at  44  ^  in  the 
Morning,  he  perceived  in  the  £ume  Place  of  bis  Diique  tne  Figure  of  the  fame 
SfoSy  adhering  to  the  fame  Somhem-Beb.  It  was  already  gone  beyond  the 
Moiety  of  this  Belty  and  he  fzw  it  advance  little  by  little  towards  the  Wefbm* 
Limb,  to  which  it  feemed  to  be  very  near  at  61K 

Bv  the  Celerity  of  its  Motion  near  the  Center,  and  by  the  Pface  where  he 
had  b^un  to  fee  it>  he  judged  that  it  might  have  been  in  theinidft  of  the  tek 
at  4^  ;  5 '  m  the  Morning.  And  as  he  prepared  himfelf  to  make  Ephemerides^ 
of  its  Motion  for  that  Te^  1^72,  he  perceived  that  in  thofe  he  mode  for  the 
Year  1666^  this  «^/ had  been  in  the  midfl  of  3^i^^  the  fioneDay,  namely 
the  T^th  of  yt».  ac  the  fame  Hour.  So  that  in  fix  Years,  of  whicK  one  is  a 
Bifixtikj  it  is  found  to  have  made,  in  rtfytGt  of  the  Earthr  at  leaft  5294^. 
Revolutions*  each  ofp^  55'  SV'^  compenfatii^ one  Revolution  by  an<^er; 
and  at  mofl  5 194  Revolutions  of  j^'^  55^5 1^' ;  forafinuch  as  he  was  aiTured' 
of  the  precifenefs  of  one  Meoft  Revolutiatt  to  one  eighth  of  a  Minute. 

Until  then  he  had  never  feen  an  immediate  Ketum  of  this  Sjfips  after  9 
hours  and  ^6  minutes,  bccaufe  it  had  not  happened,  that  yttpter  after  the* 
Apparition  of  the  Spta  had  fhyed,  in  one  and  the  fame  Ni^t,  long  enough 
above  the  JArkMy  at  fcafl:  a  fuificient  height,  to  obferve  him  with  due  Di*^ 
ftindnefs.  He  had  only  concluded  the  tune  of  this  Revolttsion  hy  Returns, 
obferved  after  about  20,  jo,  and  50  bourse  and  he  had  more  precifety  limit* 
cd  it  by  Obfervations  more  diflant.  But  the  Night  after  Mar.  i,  at  j^  ia 
the  Evenii^,  he  faw  this  Sfot  in  the  midil  of  the  B^ki  and  the  lame  Night  at 
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5^  i6\  in  the  Morning,  he  faw  it  again  returned  precifeTy  to  thft  (ame'Phce* 
.^4r.  jc  He  together  with  M.  Bmet  and  M.  Marktt€,  began  to  fee  at  8*^  4^ 
the  5jcvf  already  fomewhat  removed  from  the  Oriental  Limbs  but  yet  obfcurc 
aiid  fmall.  Ac  8^  47^*  they  (aw  it  very  diftinftly  advancing  towatds  the 
middle  of  tht- Belt.  At  9^  15^  40''.  until  9'^  S''.  they  faw  it  in  the  midft 
of  the  Belt.  At  9^  1 5^.  it  was  paft  the  middles  and  was  come  nearer  to  the 
Occidental  Limb*  And  a  little  after  the  Heavens  being  over-caft>  Iw^couU 
bbferve  it  no  further. 


» 


17  Feb*  7^  25'.  p.  m.  Alto  y  ij^  54'.  ipfea/i^ii  diftitit  11'  .50^'; 
Altitu^um  difterentia  eiat  8'  40'^ 

i^^Feb.  7H  c'.  Fhue  diflantia  i  Centro  U  erat  z8'  15'';  Altitudinum 
differentia  circ  15'  19^'.  In  utraque  Obfervatione  Erro  Altior  erat/Jir«>  a 
qua  femper  Meridianum  verfus  Stetit. 

Ifiito  dein  Calculo  ad  dies  fingubs  &  hocas  obfervationums  inveftigavi 
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J&vis  a  FixA  Longitudinem  in  An* 
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2.  Mar^  15.  f.   Obrervare  ccepi  jfe*itf  diftantias  &  Ppfitiones  a  SteUa  fl 


M«r.  i(J.  7h.  8'.  Aka  jMf«  5<J>.  >«*f  ab ca diftantia ewt  27'.  7".  AIri-" 
tudo  minor  iff  3'''. 

-<!/«*.  19.  Alto  V  290  35'.  i.  e.  <y''4j''.  /lATrf  Akior  erat  cajomPk- 
neta  7*  24''!  \  quo  <Jh  55'.  diftitit.  10'  xi".  ^ 

Har.  7.  1 1.  5«*ibj  4tus  i  PixA,  /  jg'/.  Etianmum  £m»  femper  akJor 
apparait,  fed  verfe  fiiit'depreffiorquam  Tix* :  poftca  humilior  vifus  eft,  fed 
revera  hut  AltioF.  • 

M^.  20.  melius  praeparato  ad  Altitudinum  Biflfamijis  icapiendas  Miao- 
>metro,  oWervationes  habui  (fie  putem)  accuratiffimas,  qua?  fequumur. 
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Centri  V  i^  2^4  diftai^ia 
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o  p  38 
o    4  17 

80  tf  o 
o  I  38 
o    p  ipl 


b.     ^ 


—    8  50 


o      /      // 

57  y>  o 

o    p  30 
4-5^ 

£1      O 

9  18 


o 

78 

o 
I 


Fix«  iw^  Locus,  accepto  motu  Annuo  ^o'\  crit  ^  1 3 ^  3/1 1^'- 
vuk  -Ar/w  Qtroimm  13^  53^  47''^    Latitudo  ejus  Borea.  i**  45 '. 
trgo  venis  Jmr  erit  Miln. 

8h  1(5''  A    15-)  3 5' 3 5^'';  Latitudo  (10  35''4o''''i. 
8    50    A    13    3f    itf  I     vera     i  I    35   4r* 

D  d  d  2 


quem 
Locus 


At. 


C  388  ) 

At  Fix4  oonc^  Loco  GrW^,  piodibk  ¥ *■  Locus  ^  i}^  31'  i^'^ 
I.0C0  fic  P/fMf/^  &  Laticudioe  peropcis  Oibicx  jM^  &  Timfbi/ 
bitas  Planum  InclimtioQcm  io^  oittrt  conabimur. 

Huk  equidem  invenknd^,  una  cum  Loco  SoBs ;  cyufileau  Jms  &  3 
intermutus  diftantis  poflulantur  :  quas  ^  Talxilis  quibu^is  piwatioribiii 
tilTime  haurire  licet :  Ego  Tabulis  utor  pkrumque  C^nJim;  quippe  c 
accuratiores,  &  faciliores  ceteris  nn^pjbu^  ccmperi  >  CK  cyubus  ad  8*^  i5^ 
dcproxnpft  i 


5a&j  locum  verum '— — 

.    difbntiam » Thr^  — 

Jcvh  a  5^/p  diftantiam 

^  Thra  ,— 


T.  10^40' 18". 

—  1 00084. 

—  444P5*- 


r^.  r+o.  Jam  in  appofita  Tigan  (int,  S  M  T  Terr^  V  //^r^^  S  £  Radius  £ri)K 
f/ctf,  ad  V»  Orhitam  protcnfae,  &  Anguks  ^  T S,  vifa  Plofcu  ^  Terra  La- 
titudo  V  ^5*40"  '. 


Ex datis  (in Triangulo  U  ST)  Angulot  V  T S,  vifx Latitudiqas  ad Cir- 
culum  complemento,  V  S,  &  U  T,  Plaffa4  »  Sek  &  Terra  Diftantiis,  ut  fu- 


pra  repertis,  eruetur  Angialus  V  S£,  Latitudo  five  Inclinatio  JPlmeta  a  SaU 


confpeSa 


JovU  Locus  Geo-centricus €rat,  ^.  \y  55'  jj".  abiiscrgo  datis  ^'fic 
7Wr<  a  Sok  diflantiis,  invenietur  Locus  Helio-cenmcus  PIomcu  a  13*  oj' 
55."  *.  ^^^^  fubdu&is  figillatim  iis  JNbM  Locis,  quo  Autores,  qucMimi  No* 
minainfcquentiTabeBacxaravimus,  afluippferunt,  annexa  ptodufit  Ai^umcn- 
k  1^^^"^"^^ '  ^  quibus  videre  eft,  nullis  phis  Jevem  a  Limke  promotum 
J^njju^  ^^  \9*  5P">  nee  minus  quJm  3^  58'  59".  ouae  quantavb  vi- 
dfetur  diiferentia  in  maximi  Orbirae  Inclinatione  iaveftigamk  •Enoron  Am.- 
pulis  fccundis  z  5  "  Majorem  jofcrw  «equir.     - 


uB/nmvtm 


Keplerus. 

Streetias. 

Wingius. 

Ricciolus. 

Caffinus. 

Bullialdus.  I 


J 
3 

5 
3 
J 
3 


Q  Loco.        fl^m. 


^  33  37 
*  33  47 

55» 


II 


3 

3 
3 


7 

7  18  00 

8  4 J  00 ! } 

9  4  34:3 


'     /* 


6  zp  5<r 
<J  29  46" 

5  ii  54 
5  45 

4 
J 


o  53 

18  35 

5:8  5S» 


f'i^.  141. 


Ifte  AJwi  Locus,  qiKmCl.  C?^^  el^t  miki  etiamfi  dkiuantuluni  iuflty 
i>romotiorvidetur,  Magis  tamcn  caeteris  variis  de  caufTs,  placet :  fumptisprop- 
tcrea.  Tnanguto  U  A  p,  Argumento  Latitudinis,  Q  A,  94'  i8'  i*''.  & 
Inclinaaone  4  A,  i«  18'  07".,  enietur  Aogulus  Jndinatioois  Pkm  CWif* 


/ 


^treitms^  t^z&  oo'^  BMllidUm  &  U^tngms  i^  zi^  j^%^^.  omnes  jufio  non*^ 
nihil  Majorem* 

Tantamque  dTe  Indinationenb  vel  iakem  non  Majorem,  cum  heflerns 
nodis,  turn  Menfium  FehrMoruy  Aiartih  &  ^4^,  ./ImU  Ela^,  obfcr\'ation€s 
fuadent*    Interea  ver6  non  difliawlamium^  pofle  &  majorem  (fcilicet  i^  zo^ 
zo^''.)  i  tranHtu  U*  prope  8*»  'l?  j4mo  rj6^<^.  Mm.  zp  &  30.  Sr.  Tuliano ^^^w*^.  n«a. 
BononU  &  Majorca  a  Ricciohic  Mutoy  Viris Doftiffimis,  obfervato  Demon^ ^^'  '-^  7»<^' 
ibari :  id  quod  nobis  (ilqyidem  Orbkarum  Inclinationes  ab  omnibus  inva- 
;iabiles  h^bmcurO  vidctur  inniiere,  Errorem  vel  huic,  vel  illis  JRxarftm  La- 
tit^idipibus  ^  Tyhoitc  ^^ignatis^  inefle  aliqu^iu  :  qu£  propterea  donee  accu* 
ntius  rei(titpaimi&  ^  prscifa  huj^s  Incjimtionis  qu^ntitate  decerminanda  me- 
ritb  nos  arcenc :  Hoc  tancum»  quopiam  Fixarmn  ex  Latitudines  etiam  Immu- 
tabifo^  FqNBriuAtyri  giifiip  ^Strqia^ie »  Angulum  Maximae  Inclinationis  Plani 
MiNf  %ivUtis  ad  Eclifticam  Minprem  efle  fcrypulis  z6'  40'^  quam  Latitu- 
do  Su%  ^  '%s  iMch  4''«  qus  Tjchoni  dicitur^  Vlmm  qtmHor  in  ^mftrU 
.  ^  Vt^ifHS ;  G^  prpptfrea  ii  quandp  CQcr^  fiibitur,  eadem  ceita  dabitur 
Inclinario. 

UXX^Wh  ^xaminiif  our  Aqcient  EDhemeiddss  J  do  not  fiod  tikt  i&ree  jhe  CanjwtBi: 
ConJMf^ions  of  Saturn  and  Jufitcr  li^ve  ever  (lappened  in  one  Tear's  ipace,  fmce  oi^s  of  Satum 
they  were  fir  ft  in  ufe  to  this  wefent.     Thote  of  Moletmi  Calculated  fi-om  ^'^  J"?'^- 
the  ^fhoft/ife  Tdbks  ix>deed  msic  three  in  the  fcace  of  eight  Months,  betwixt  i^gi  ^L*'  *^ 
-^^W  i5<^3«  ^  -^^  1 5 ^4-  Inclufive{  out  the  f-^scmmd^sof  St^idimGrc^^ 


Calculated  from  the  'Pifmw^k^y  irnke  only  OQe>  and  the  z6  of  jimtfi  of ^J^''-  ?\mkt 
which  JmHinus  gives  us  the  following  Obfervation  in  the  Preiace  tolus  ^  ™^'  "•  Hj^ 
^^ngmicd  Tat.hy  ^.  iftf $•  -^»  H'  ^4*"  3^^*  J^  ""•  AuniqgaB,  Jupiter  i    ^"^ 
./4a:x^  S^pimrimi  c^cferkt^u  ift^  Satuinui|n>  ^  crm  a  fmc  M^imaali^  1^ 

^q^e  ^ofrlu^P^  th^t'tbe  l^jtiei  U  ^ov^ed  fonne  p^  Qt  ^^<|(<a^m  4t  tV^'s  time*^ 
But  w^^Kqmc  Ke^(bq^  Ibr^e  ^ ^^  ^mfi  Qoofmw^  intimate  not  that  the  one 
did  corporally  cover  the  other,  but  ra^ia:  tmt  there  was  {o^cot  fnoall  Interval 
betwixt  them.  The  Caroline  TaBles  make  the  vifible  Latitude  o(  Saturn  nov/, 
-I  I '-45'-.  of  yufitfrio'  10^'.  both  North,  the-Genfttn^ion  being  fome  few 
'days  paft :  bpt  becaufe  their  Latitudes  alter  flowly  we  may  hence  cof^clude  the* 
Diflfoence  81^  Z5^'.  to  have  been  nearly  their  Diftance  at  that  time,  tlicfe  Ta- 
b!&t)^ing,git)updedon  the"7^c'A«7«tt:i^Ob{ervatioris  made  within  lefi  than  40^ 
Years  after,  and  fliewing  the  Latitude  of  the  Planets  well  at  tHis  time  near 
100  Years  laiter  We  may  Conclude  to  have  anfwef'd  them  as  well  then ;  and  if 
Hvecenfider  how  foallalpace  the  DiffeukeoFISl  'minntes  appears  to  the  nak- 
ad  Hyc  ip  the  Heavens,  efpeciallyb^wiict  two  fiieji  bxight  Planets  as  Saturn^ 
lund  4$$^przrt^  that  the  Carolme  IXiftance  agrees  very  wwl  with  the  Words  of 
^H^lnu^  and  that  Riccioli  was  miftaken* 

Their  next  .Cmjunilim  accoiding  to  Maatmi^  Efkemtridw  founded  cr» 
the  Prutenkk^  Numbers,  was  ^fril  zp.  I583mzi  D^.  of  M,  the  Sun  being 
then  in  17  Deg.  of  ^,  fo  that  that  Planet's  Rifing  before  Iiim  in  Sifffs  of  Ihort 

Afcenfi- 


.Arcenfion  and  with  South  Lautude  this  Hmffrefs  could  not  be  obfenrtd  bf 
•the  Noble  Tjcho  who  was  mindfid  of  it,^  as  appears  by  this  Note  in  Page  5  % 
of  his  Hifiaria  CaUjiis.    May  }0  A.  M.  quo  frimfim  pofi  Conjun^onem  S*- 
turnum  vidimus^  captd  fknt' aifi^ottU  i^f/ir.'lovein  ^  Saturnum  .per  BMdktmJ 


I    50 


5 
3 


24. 


The  fame  Efhemerides  fliew  the  next  Omjun^itm  of  Sat$trH  and  Jtifitef 

'  t6o3-  December  14  at  Noon  in  9"^  56'  of  /,  but  the  Ingenious  K^ler  and 

our  Sir  0jr.  Hejdon  found  it  by  Obfervation  7  days  fboner,  or  the  7  Day  of 

the  fame  Month  in  the  Morning,  in  near  8  Degrees  of  /,  the  Pknets  being 

'but  then  newly  Emei^cd  from  the  Rays  of  the  Snn. 

The  Efffpheffteri^s  of  the  Learned  Kepler  Calculated  from  his  own  Rmdel- 

jhine  Tables^  make  the  next  CmjttkRwn  1^2  ;•  betwixt  the  7th  and  8th  of 

Jnhf'm6^  /^^.  of  fi  the  Planet  of -Siwwf  being  then  only  4  Minutes  to  the 

North  d[ytefiery  but  this  firft  CmjwtSlum  in  the  Fkrj  Trigm  happening  uxw 

<der  the  Smh^s  Beams  was  not  obfervable* 

By  thelame  TaUesy  and  Ew^kcmeride^  of  Ekhflade  Calculated  from  them ; 
thefe  PliPtets  met  again  in  the  25®  of  )(>  txtwixt  the  15  and  i^  of  Feh. 
1^4;*  with  a  d^;ree  Difference  of  Latitude. 

By  the  joint  Confentof '£ifi^A:&'i  and  our  Wm^s  Ephemerides  the  lame 
l^lanets  werein  O^iwi^Emt^gsun  itftf  j.  on  the  lo  otOUcber  at  Noon  in  15® 
3c/.  of  /  with  one  de|^  of  Diifoence  of  Latitude  ;  this  CmjimSkH  was 
"obferv^Ie  after  Swhfit  m  our  Laritude>  but  I  hear  not  that  any  one  obferv* 
td  it. 

In  eveiy  one  of  thele  Years  there  happened  only  one  <!»yy««f?^  of  the  two 
JSuperkrsj  nor  is  it  poflible  that  there  fnould  be  more,  except  the  Heliocet^ 
tried  OnjmBwn  fall  near  the  Ofpo/kkn  of  the  Sm  ;  for  then  there  may  be 
three,  two  DireSy  and  one  Retroffradij  as  has  been  within  the  Space  of  7 
Month$»  betwixt  OSaber  and  Aiajf  hfl  in^chifive^  of  which  the  true  times  are 
^ietetmined  from  the  following  Oblervations* 


w^xr.  i(f8i. 


^Mi 


I 


■i    M 


17  51  Betwixt  the  Centers  of  Sat.  and  ^ly. 

^7     54 rep. 

X  3    49  Betwixt  their  Centers 

15     54  ' ' rep. 


■• 

■ 
1 

0 

/ 

// 

0 
0 

34  H 
J448 

0 

16 

A 

14      3  /  Betwixt  their  Next  Limbs 


o 
o 


Off.  17, 


\ 


OS, 


17 


Iw. 

4 

4 
4 
4 
4 
5 
5 
J 
S 
5 


/. 
10 

»7 

21 

15 

35 
9 

H 

17 
zo 


(  ?9I  ) 


Betwixt  their  Cemeis 


■•m^hM* 


iS^«m  from  the  heat  Star  again 
50 [  Betwixt  their  Centers  again  — — 


5 
J 
5 


41 

45 

47 


8 
& 


i5 
19 


Betwixt  dieir  next  Limbs  — 
Betwixt  thev  remoter  Limiis  > 
Santm  from  the  Heel  of  C^or 
Jnfiter  from  the  fame  iSw  —— 


'  rep. 
i^an 


^■•i 


rep. 


BctwJxc  their  Remote  Limbs 
Their  Centers 


Their  Next  Limbs 


Betwixt  their  Centers 


x^^ 


rep. 


1  * 

/ 

*4 

0 

zo 

9 

0 

zo 

IZ 

0 

zo 

H 

0 

»P44! 

0 

zo 

37 

^! 

Ji 

15 

^5 

45 

5 

4! 

45 

zo 

48 

J* 

zo 

0 

zo 

50 

0 

2($ 

z 

0 

i5 

57 

0 

*5 

II 

0 

5$ 

19 

0 

55 

z<? 

The  Difidnces  betwixt  the  Planets  were  measured  with  the  Micrometer  and 
i(f  Foot  Gla(s9  from  tKe  fm  «Sr^/  with  tlie  Sextant :  thofe  of  the  12^  by 
tny  Afliftani!,  the  reft  by  my  felf. 

Oirthe  2z  day,  the  Hanet  Jfipiter  wvin  Confequisnce  of  .fiir^;^  fome- 
thing  lefs  Difhnt  fiom  him  than  he  had  been  ob(erved  on  the  5^*^  day  near  the 
fanfe  Hour.  Hence  the  Middle  Time,  betwixt  thefe  Obfervations'is  pointed 
out  for  the  time  of  their  true  ConjttnEHan^ .  but  to  determine  it  OKX'e  accuntdyt 
I  Ihall  Examine  the  Oblervations  made  widi  the  Sextant  on  the  feventeentb 
4ay,  which  beii^  neareft  the  time  are  moft  proper  for  thi$  purpofe. . 

Tile  Cbrreft  Longitude  of  the  Heel  of  Cafter  now  So''  50'  42''.  its  La- 
titude ^i^\6'\  South.  The  Latitude  o(  Sattem  by  the  Caroline  TaBles  ji' 
10"  of  Jnfiter  41^  }c''.  both  North. 

By  the  affumed  Latitude  of  Sattinm  56^  ic^.  and  his  Diflance  from  the 
Jieel  c^Ofior  obferved  and  correfted  48  ^  52'}  c^.  I  found  their  Difference 
of  Longitude  48**  50' 37'''-  therefore  *$iiriir«i  int\^  19**  21^  i^^\ 

By  the  Latitude  oF^^^^  aflumed  41^  50^^  and  his  Diftance  from  the 
Star  48*^  45^  2o'^  their  Difference  of  Longitude  48  ^  45'  ^6^'^  and  Jupiter^ 
Place  in  ^,  19^  34'  59". 

Hence  "Jtif iter's  Pbce  in  confequence  ofSattim-s  15''  20'^  with  which  and 
the  Diflance  oftheir  Centers  obferved,  the  fame  iilgKt  2,0'  12^^  I  find  the 
^rue  Difference  of  their  Latitudes  15^  20^^^  but  haffa  Minute  Diflferent  froii 
Vhat  I  afTumed  it  oa  tlie  Authority  of  tTie  7255/.*'  '^''■ 

The  Apparent  Motion  of  Jnfiter  from 'the  14  to  tlie  1 8  day  of  O£loher  by 
an  Ephetncris  exadly  calculated  and  made  agreeable  to  thefe  oblervations  is  29^^ 
i6f'.  of  Satiirn  ty  01^^.  bothDireft,  hence"  the  Motion  o(  Jnpiter  from 
Satwn  in  four  ^i*  is  14''  i\^^.    I  fay  therefore  as  4  days  Motion,  or  14'' 


/ 


1  f  ^''.  k  to  4  t>ay^  or  96  Hours ;  fo  is  i  j'  10''^  (wiiich  5^^  is  paft  the 
CmjmtSHm  6f  Saturn;)  to  $6  PfoUtt  or'5  Daj^  i S  Pfears }  the  time" inter- 
lapfed  finc^the  ConjhnRi&h  ;  which  taken  from  the  17  Day  ij  Houn  the 
time  of  my  Obfervation,  gives  the  thie  time  of  the  OHj^aSiin  of  the  two 
Planets  on  the  1 5  Day,  one  and~twenty  Hourt  rfter  Ndbn,  or  accQiding  to 
the  cortntidrt  Account,  the  14  Day,  af  9  a  Clock  ih  the  Mbnibg. 

At  whieh  time  Saturn  Is  -^'tAiJi^et  in£\,  190^07'^  ^fth  15X  more 
Northern  Latitude. 

The  AEla  t^PuttorHm  UfjtenJUj.  jtftf.  make  this  OmJMfgtuk  to  have  hap- 
pened  tl>e  fame  Day  in  the  fatne  Longitude  with  the  Eleventh  Star  tfLc^  ; 
whofe  Pkce  they  ftate  in  ^  19^  04'  Lat.  </  i6'\  N»  with  ijl  Minutes  dif- 
ference  of  Latitudes  betwixt  the  two  PUftets.  But  their  OUervaden  feems 
t6  have  been  made  only  by  the  Judgment  of  the  bare  £yei  without  an  In- 
flrument,  which  confidered,  f  wondfer  not  that  it  dificc^  at  aD,  but  rather  that 
the  Difference  is  fo  finall  fmm  this  Detennination. 

On  the  i9c£Jw9H^  folbwiBg,  viewing  then  the  Pianets.boA  RaregraJb 
with  the  v6  Foot  G1b&  Ifaund  them  appioBchcd  within  a  meafudble  Di« 
flatice  of  each;  othet;  -       •-  


1     •   Ml  ,  fff  •,  fill' 


w4Sv«  r5l^}* 
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Both  hebtg 
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*w         i  M 


fietwixt  their  Centers  <m 


4mmw  •• 


Betwixt  their  remote  Limb^ 


Betwixt  their  Centers 


Betwixt  their  remote  Limbs  •• 
By  r.  Smith  — 


Betwixt  theii^  Centers  — 


--: •; r— ' 

Bltwm  theiif  next  Limbs  ~ 


Jf^er  from  the  Heel<^  Cafiar 


S^tttm  from  the  laid  Heel 


rep. 


xtp« 


—— rcpi 


rep. 


-  rep. 
again 


rep. 


—  rep. 


y^^er  from  the  bright  Star  of  the  U^ 
ons  Mead  £•  -   •• 


r 


Satrtrn  from  the  fime  Star 
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42     J 
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h.  ' 

9  48 
9   50 
9   51 
^  54 

5  ^9 

10  8{^ 
%   28 

^  }o 
5  34 
%   3<^ 
558 
5  41 

7  37 
740 

y*firfr  ftom  the  £«w  flSwr/        — 
AMnnfrom^iaine        — — 

The    JLi0«f   /irr4rr   from   £    in   me 
Htad  —  — 

The  Httl  of  C^tfT  from  the  Liimi 
Heart  *—  — 

The  J»r/ of  Gj(?tfr  fixan  £  fl    — 

Betwixt  their  Gaiters  — 

—  —  — •  rep. 

Betwixt  their  Remote  Limbs     — . 

Betwixt  their  Next  Limbs        — 


Between  their  Centers 
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// 
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00 

8 
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Tram  GbTervations  formeriy  made,  I  have  determined  the  mie  Places  and 
Latitudes  to  this  preTcnt  time<of> 

The  Heel  o£  Qfior        — —         S     o  51   ro    Zat.  o  51  40  Smhy^ 
bright*  in  AcUomHead^  E—  fl  i<J  15  17  9  4^  07  Nbrfh. 

.  ^UmJUean        —     A.  25  H  45  '«>  *^  10  North. 

And  fmn  the  above  recited  MeafureSf  the  true  Diftances  of  the  PUmetn 
ffiom  thefe Stars  Jamuaj theziSiA at S^A^'^f* ^*  aifoDows. 


f 


^knmf  from  the  Heel  of  Gj/?flr 
Jt^er  fitxn  the  fame 
iS'jrjMTv  from  the  Uws  Heart 
Jufiter  fix)m  the  fame 
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Satwm  from  the  bright  *  in  the  Uws  Head  E    —     8 
J$tfiter  from  the  fame  8 

Whence  I^oUcft  the  true  Places  at  this  time. 
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The  Retrcgrade  Motion  of  7^^  fiom  Saturn  ia  4  DaySy  betwixt  tEe: 
Twenty  fixtn  and  thirtieth  of  this  Month,  by  my  corredll  Efhaneris  is  la' 
15''.  I  fay  therefore  as  11' 15".  is  to  4l>av5or9tf  Hours;  fois  lo'oo"- 
Cthe  Difference  of  the  Planets  prefent  Longituaes,)  to  78  Hours  <x  three  Days 
fix  Hoim,  which  therefore  added  to  the  time  of  (hat  Obfefvation  Jan.  16^ 
5^  M  >  gi^^  ^^  ^'*^^  ^^^^  ^^  ^  CanjttnSkm  Jan.  ir5^^  itf^.  or  according  to  the 
common  account  Jan.  ;  o  at  4^  in  the  Momtn^i  Al  which  time  both  the 
Planets  are  in  ^\.  16*  51';.  with  11 '4.  Differetee  of  Latitude  or  Diftance 
Ijom  each  other,  which  is  further  confirmed  by  the  Meafured  Difhnces  of 
the  Planets  on  the  ^oth  at  Night  before  recited. 

On  the  16th  Day  «t  9b  40'  the  Sms  Tree  Phce  was  by  my  Tables  in 
^  170  si'.;,  fo  that  he  was  now  tbout  4  of  a  Degree  faft  tneif  Oppofition., 

Towards  the  Latter  end  of  the  following  ylfriii  the  Plflnet  Jufiter  began 
to  approach  Sattern  again  both  being*  now*  DireA  ;  the  »8  at  Night  with  die 
16  foot  Glafe  and  Micrometer  1  meafured  the  Diilances. 
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.  Prom  thefe  Obfervations  I  Aare  the  Diftances  of  the  Plants  irom*  the 
Fixed  Stars  Mojf  7th  at  9^  ^\f.  m,  ^ follows* 
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Satnm  from  the  Ljom  Heart  — — —  10     j8     50 


59     00 


yufker  from  the  fame  — —  lo 

Satmn  from  E  in  the  /^w/  Htad  — — -  8     39    40 

J9fker  from  the  feme  — —  8     55     55 

Hence  the  trae  Longitude  of  Sat.  fj  14  17  42*  Lm.  i   iz  45.  A^rr^, 

of  jMpitcr^  14  25  57.  Z>ir.  p  56  45.  Norths 
Dif&rence  of  Longitude        -«— «         i    4.  iW.  o  i5    3. 

The  Difference  of  Latitudes  ibmething  exceeds  theDiftancelneafiired  with 
the  Mcrameter^  *by  resfon  that  the  Wind  then  ftiaking  the  Sextant  pennittod 
lis  not  to  be  fb  exaft  as  ufually,  but  the  DifiFerence)  being  lefs  tlian  half  a 
Minute?  I  eAeem  inconfiderable. 

The  Diurnal  Motion  of  J^fr  from  Sattim  was  now  5'  15^^  It  holds 
therefore  as  V  i  j  '.  (one  days  Motion,)  is  to  one  Day  or  ia  Hours ;  fo 
x'  4'^  (the  Diftance^  of  Jn^ter  from  the  rf  with  Satnm)  to  8  Hours,  the 
Interval  betwixt  the  Observation  and  fdlowing  CenjunHion^  which  was  there- 
fore 17'^  after  Noon,  or  according  to  the  vu^ar  reckoning,  May%.  at  5  a 
Clock  in  the  Morning.  At  which  time  the  true  Place  of  the  Planet  is  f\^ 
1 40  28'i,  the  Difference  of  their  Latitudes,  15'  40".  Saiwrn  being  fo  miich 
tnore  Northerly  than  Jf^er.  * 

In  all,  beft  efteemed,  j^mmmcd  Table;  extant,  the  Mean  Motigns  of  the 
^Pl^vtet  Saturn  are  too  Swift,  of  Jtfpiter  too  Slow  confiderably :  Hence  it 
came  to  pafs  that  they  made  the  DtreH  (Amjut^ims  fome  Days  Later,  the  Rc^ 
trogradt  earlier  than  they  were  found  by  Obfervation. 

2.  OS.  ^6.  ft.  n.  ih  40'.  mane  Situm  Javis  &  Smmm  Tubo  &  Microme-At  Dantzick; 
trg  ex  voto  deprehendere  mihi  obtidt :  quo  tempore  fimul  Fixa  quxdam  fa-  ^  ^^'  ^^W^Z 
US  conlbicua  (quod  notatu  dignum)  oictis  rlanetu  fatis  prope  adhserebat.n.iji.j). 316. 
Jupker  lefe  cum  tribus  Ccmkib$u  turn  offerebat,  forte  &  Quartus  adfuit,  fed 
ob  Nubeculas  baud  fuit  confpedus.    Satnrmu  d^bbat  ^  J^.  16'  44'' ;  ;  a^- 
ter  ^  Stella  (ni  fallor  in  Armo  Dextro  ^)  27'  55"  i   Rurfus  Satrnnm  *  di- 
fta  SteHa  58'  i^'.    Stella  dida  verfatur  modo  juxta  noftruni  Catalc^im  in 
i^y  2'  9'^  f\^  &  Latit.  o^  20'  45^^  B.  Die  50  OHih.  5^1  mane  Diftanthi 
li  &  V>  15'  1"  extitit;  itnde  certo  coUigcre  licuit  CmjmWtmtm  jam  ant^ 
complures  dies  cclebratam  efle  quam  Ephemerides  Calculofque  primum  die  ^ 
Nirvem.  exhibent. 

Id  quod  fubfequentes  Obfervationes  adhuc  clariiis  demonftrant.  Nam 
Lobo,  quod  Diftantia  V  &  T?  de  die  in  diem  (ifi  d  inftarct)  pauktini  Mi- 
nor fieri  debebat,  continuo  Audh  eft.  Die  i  Ntv.  hor.  t  mane,  ope  A(ict$' 
nmri  noftri  difta  Diftantia  extitit  3 1 '  5  5 ' ••  Et  Die.  2 .•  Nov.  candcm  Diftan- 
tiam  ruifus  reperi  35'  21".  Die  5-  Nov.  mane  hor.  i-  jam  59'  9"  ;  Die  4. 
Nov.  caflo  pcrquam  fei-eno  adhuc  paulo  Major  di6la  DiftjKitia  inter  h  &  ^ 
deprchenfa. 

E  e  e  2  Alteram, 
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Alteraon  Cmjmt^umenh  quod  atdnec  qus  ex  Retr6gre(n<Mibus  Bonmr 
Tlanetwrum  incidere  debebat  iecundum  Ephemeridum  Scriptores  die  2^  Jm- 
nnar'tt  hujus  Anni  currcntis  KfS}.  Obiervatjones  nontmllas  ac  prscipuas  na^ 
bitas  hk  apponani. 
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/ir^.  9.  vc^.  5'^  o'  S"..  PUmetai  Tubo  conf^cxT  per  dehilcentes  denfiffimas 
Bubes  I  Oculoque  fligitivo  deprehendebam  OnjwtSUmem  ipiam  jam  cekbratam 
efle  node  prscedente  inter  8  &  9  Febr.  Nam  di£^a  Diftanda  paiib  amplior 
modo  apparebat.  Prout  etiam  1 1  Febr.  vefo.  p^  o'  o''  fadum  eft :  nam 
Diftantia  mter  Satftrmtm  &  Jovem  erat  2000,  noc  eft  o^  i  J'  1 2''  Af9crmmtr9r 
quae  die  8  Feb.  tantum  inventa  eft  o^  12'  ©''•. 

Ad  hxc  CanjfinSjanem  jam  efTe  olebratum*  exihde  ceit5  conftabat^  quocf 
utefique  Flaneta  cum  Fentre  Vrfi  A^ajoru  non  amplius>  ut-qiudem  die  &'iF«fc 
contingebatp  in  linea  fubflfteret  reda  i  txim  etiam  quod  Satinuis  non  ampliiis 
ad  Orbitam  yovudinm  Tub  Angulo  Ke&o  commoraretur. 

Quo  autem  hoc  ipdim  eo  evidentius  redderetur,  OUervationes  qonnulhs 
diebus  liiblequentibus  contiouatas  hie  apponanu 
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Ex  hifce  igitur  Obfervationibus  centinuaas  fatis  {uperque  liquet>  cum  de 
die  in  diem  PUmttd  ab  invicem  magis  m^que  difceuerint>  quod  Conjtui^ 
ipfi  inter  8  &  9  Febr.  revera  jam  fuerit  obtarvata. 

Denique  adjiciendum  pariter  cenieo  Aftrophilomm  gratia^  quidaam  circa: 
Terdam  eorun  QmJftnSianemf,  Menfe  A^aii  obiervaverim*. 
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Ex  quibus  ObfervationiBus  cuilibet  nunc  liquidum  eft>  cum  Difiantia  5 
tsimi  &  3^^i^  de  die  in  diem  continu<^  decreverit  ad .  18.  Maii^&c  ab  hac  0ie. 
rurfus  creverit,  ConjtmElianem  horum  Planet  arum  eadeni  ipia  die  etiam  acci— 
difley  &  quidem,  (uti  ex  obfervationibus  diei  iji  &  20.  Mm  pacer)  hoia 
antemeridiana  10  :  qux  fecundum  Ephemeridum  Scriptores  die  \6.  primum 
ingruere  debuir..    Sic  ut  hsrc  tenia  &  ultima  hujus  Anni  Co»jhh£Ho  Magfta 
pariter  baud  mediocriter  Tabulas  eluferit ;  ita  quidem  quod  citius  ultra  8  in-- 
tegros  dies  revera  contigerit. 

Dc  cxterO)  banc  ultimam  Qmjptn^ieatem  jam  celebratam  die  (c.  18  Mm. 
vcip.  hor*.  lo.  fuide,  ex  eo  liquet^  quod  Satwrmu  jam  non  amplius  eo  tempo 
re  ad  Orbitam  Jfrvldinm  fub  Angulo  verfabatur  Re<So  j  demde  etiam  f uti 
ex  fubfeqvientium  dierum  obfervationibus  vidcre  eft^)r  quod  a  die  18  Mm  ad 
diem  28  quoufque  Micrametro  Dillantiam  Sattorm  &  yovU  dirimere  potui*^ 
continuo  auda  luit. 

Ultimo,  norandum  quoque  occurrit,  cum  die  21  ikfiar  velp..  inter  rcliquas 
obfervationcs  etiam  Diftantiam  utriuique  Plmet^  ^  Stella  ^ufcrhri  in  PeJk 

.Atethrc 
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j4>iteri&n  Dextro  Vrpt  Majitris  fextante  obtinuerka^  atque  eadem  difta  SteDa 
cum  utnxjue  Planeta  in  eaidcm  fimul  ftrc  reda  turn  coiififtciTnt  linca,  quod 
promptum  fit  cuilibet  Rerum  Cadeftium  cukori  dijudicare,  an  obfervationes 
mcae,  Sextante  noftro  novo  fimul  obtentar,  cum  obfen'ationibus  MtcrmutrB 
captis  omnino  ctiam  conveniant*  Sextante  Diftantia  Jovis  4  dida  Stella  crat 
52*^  5  8'  40^^  &  Saiurm  jz^  19'  45'';  fie  ut  genuina  utriuCjue  P£mm 
Diftantia  extiterit  1%'  ^^^ ;  Micrametro  vero  ea  ip(a  Diftantia  inventa  eft 
ea  ipfa  die  zi  fc.  Maii  20^9'' ;  fie  ut  Sextmtte  obtenu  \^  14^^  Minor 
extiterit.  Non  eft  autem»  mi  Amice,  quod  exiftimes,  hoc  vel  illo  Inflni- 
mento  me  aberrafle,  minime  profefto ;  quippe  Saturtms  &  Juftttr  cum  dida 
Stella  non  omnino  in  linea  reda  fubftiterunt ;  prout  cuitibet  ex  Globo  & 
Calculo  patety  hincque  neceflacio  ilia  diftantia,  Sextante  derivata*  etiam  paub 
minor  oportuit  elTe* 

ne  hfeanccn^  LXXXVII.  Rsccioli  in  the'  Second  Part  of  the  firft  Tome  of  his  Atma^ejl^ 
wro  W  fupt"  ^^  P^^  ^  *  Table  of  all  the  mean  Qmj$mQums  of  the  two  SuperioR  from 
tcr;  ^  Mr.  the  Creation  tiU  the  Tear  of  Chrjft  z  j$8,  but  very  courfe  and  inccxred.  1 
Flaml^.  have  therefore  made  a  new  one  for  4}  Rtvplmions  which  are  completed  in 
».M9vMJ4-  855  ymlimTears^  and  Z55  Days  fiiom  their -mean  Motions,  whicn  I  have 
July  An;  i683-^rrcded  by  very  late  Obfervations.  This  being  the  Period  of  the  Gremifi 
^  ConjuftEHons,  after  which  Space  of  Time  they  return  to  the  fame  Place  of  the 
.^a^MCi^  within  4  of  a  D^ree. 

The  OrSnarj  QmjmiStions  happen  once  in  Twenty  Years,  or  more  predfe- 
ly  in  19  Jfdian  Years,  and  3 1  z  Days,  in  which  time  Saturn* s  Mean  Motion 
is  8 '  zo.  48''4.,  Ju^erU  the  lame  above  one  Revobttion. 

Thefc  ace  commonly  termed  the  fjfer  of  the  Great  CoftjunSHonsy  which 
'Continue  in  Signs  of  the  fame  Trinity  for  10  Revolmims  to  each  other,  or 
198  Years :  each  Comttniiicn  according  to  the  Mean  Motions  being  8$  zo 
48'-^  removed  fixxn  the  preceeding,  fo  that  if  any  ConjunSion  was  made 
on  the  firft  Point  of  V,  the  next  following  ftiall  be  in  zQ48''of  7, 
all  the  following  for  198  Years  ftiall  fall  in  Y:,  fjand  ,?,  Signs  erf*  the  &ne 
\7riplicity. 

But  the  1 1  ConjmSlion.zkcr,  (hall  happen  in  the  firft  D^ree  of  ^y  and 
the  foBowing  ten  ConjnnlHom  in  O^  ^l?,  and  V?,  Signs  of  the  fame  TripUcitj. 
•Of  thefe  the  firft  is  called  by  our  Afcolc^ers  the  Greater  Gmjnn^ions. 

But  the  Greateft  is,  when  after  45  ConjuhRims  compleated  in  855  Years, 
.255  Days,  the  Mean .QntjnnEHons  having  been  made  m  aD  the  Signs  return 
to  that  Point  of  the  EcUptick^  fi-om  whence  they  began :  tho*  I  muft  confifs, 
had  I  been  to  name  them,  I  would  have  called  thofe  the  Greatefi  whidi  hap- 
pen in  tht  Signs,  ®  and  a,  becaufe  then  the  Planets  YtSk  higheft,  and  are 
longeft  vifible  in  our  HvrizMy  as  alfo  being  near  their  North  Nodes^  they 
approach  neareft,  and  if  they  have  any  extraordinary  Influence  (which  Nor 
bojd  thinks  either  they  have  not,  or  if  they  have,  we  underfbnd  not)  it 
jnuft  according  to  their  Axioms  be  ftrongcft. 

Thofe  which  happen  in  >^  and  ::=  I  fliould  call  the  Greater  or  MiddUy  be- 
xaufe  the  P/4<^rrjbemg.  then  near  their  South  TVi^i,  may  approach  each  other 

again 


up- 
and 


V  ■^, 
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again  very  nearly  tho'  they  nfe  not  high  in  our  MorkjoHy  being  in  Southern 
^^w ;  the  reft  might  be  accounted  the  Lcjfer  or  Ordinary. 

The  Mean  ConJHnSlion  of  Satfim  and  Jupiter  this  Year  i(^8j.  was  on  the 
T^h  Day  of  JanHorj  old  Stile>  at  1 1  Hours  after  Noon  in  the  Meridian  of 
London^  at  wmch  time  the  Mean  Motions  of  both  the  Planets  were  4^  1 1* 
45'.  This  may  be  the  R^dix  of  the  following  Table. 
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( 400 ) 

JBy  this  TJ9U  to  find  the  Time  of  any  Msm  dnJMftSkfh  P^  or  Futun,* 
ncareft  to  any  Place  of  the  ZoMackj  for  Times  Paft,  fubftraft  the  'Longi* 
tude  of  the  given  Place  from  the  Longitude  of  the  Radix  4*  11^  45^,  die 
Tefidiie  feek  in  the  hft  Column  of  the  Tahk ;  if  you  iSnd  not  the  prccife 
isi umber  take  the  next  to  it,  againft  this  you  have  in  the  fecond  Column  the 
Years  and  Days,  and  in  the  &ft  the  Number  of  CmJMnShm  paft  fince  any 
was  made  in  that  Place,  fubftraft  the  Years  and  Days  fixxn  itfSj.  %w.  i4» 
and  the  Motion  from  ^.'^  11^  15^  fo  have  you  the  true  Time  of  the  Mpm 
ConJHniliony  and  Longitudes  of  the  Planets  then. 

But  for  Times  to  come  fubflraA  the  Radix  fiom  the  given  Place,  ieek  the 
Refidue  as  before  in  the  lail  Column ;  if  you  find  it  not,  take  that  you  find 
neareft  it;  againft  wKich>  as  before,  you  have  in  the  (econd  Column*  the 
Years  and  Days ;  in  the  firft,  the  Revolutions  future ;  for  Example^ 

If  it  were  reqaired  to  know  when  the  laft  CmjmnRwn  hamecCa  in  the  firft 
Deg.  of  ^y  "Subflraftinc  ^  or  Ten  Signs  from  4*^11^  15  .  the  Refidue  is 
tf  •  ri^  15'.  which  feekin^l  cannot  find  inthe  third  Cdtomn  of  the  Tabk^ 
but  I  find  tfs  iz^  5^^  which  is  not  two  D^rees  more,  and  sffiaunft-them 
5  K?  Years,  57Davs,  and  in  the  firft  Columazef,  for  the'Nunfer  of  Gmm 
JHnSichs  interlapfea.  Subffaading  5 1((  Years,  57  Days  from  i(?8j.  Jan.  14* 
there  remains  1 166  Years,  jii  Days,  which  (hews  me  that  the  CmjnnSm 
was  in  the  Tear  1166.  Nov.  i8.  and  fubflrading  the  Modon  (?^  12^  ^6\ 
^  from  4M I  ^  45',  it  points  me  to  the  Place  in  ^s  2^8^  49^ 

Or  if  the  Time  of  the  firft  CmjwiSkn  in  ^  to  come  were  demanded.  I 
fubftrad  the  Radix  4s  1 1^  45^  from  6  Signsj  the  Refidue  is  ij^  i  j'.  I 
*ieck  in  the  Table  but  find  it  not,  I  take  therefore  the  next  to  it  is  20**  i^^ 
againft  which  fbnds  557  Years,  124  Days,  thefe  added  to  i<S8}.  Jm.  14. 
give  me  the  Year  2040,  and  i  j8  Days,  1^0f  18,  for  the  Time  of  this 
CanjnnSioHy  and  adding  the  is  20^  29.  to  the^4^A:4^  ii^45^»  it  makes 
•tJ?  2^  14'.  for  the  true  mean  Lengitude  of  this  OmjunQim. 

From  the  Mean  OmjmiEUm  the  Apparent  may  be  found  by  the  hcJp  of  4 
*rianetarv  Inflrument,  or  the  ufual  AIhx)nomical  Tables. 


MiShMdmsJ     XXXXVIIL  I.  S.  Canfani  ^Smns,  that  he  hath  remarked  in  the  ft^/  of 

i^Zre^y^"^'  ^  •^*'**^'  ^^  ^^  -S«f^/Ar«,  and  followed  them,  and  at  length  feoi 
.  fyS.dmjsad.  ^*^em  Emei^e  out  of  his  Disk. 

.  ff.  I.  p.3.  2.  M,  Caj^y  after  he  had  difcover'd  (by  the  means  of  thofe  excellent 

'fL^;A^^n'8  <?^#'  of  5  5  Foot  made  by  S.  Gampani)  tht^hadows  caft  by  the  SateBkes  of 
^  H3  ^10.    y^^^  "pon  ^^  Disk^^hcn  they  happen  to  be  between  the  Snn  and  Him ; 
/).  1 7 1 .  n.  82.  «nd  after  He  had  aifo  diftinguifh'd  their  Bodies  upon  the  Disk^  ofjs^ker ; 
^h  4039.         made  fome  Prediftions  when  they  Ihould  appear,  to  the  End  that  the  Curi- 
ous might  be  convinced  of  this  Matter  by  their  own  Obfervations* 

jSomc  of  thefe  Prediftions  have  been  verified^  not  only  at  Ramej  and  in 
other  Places  of /r^/f,  but  alfoatP^rw  by  M.  ^^fcwitf,andin  i/afliiwiby  M. 
Hngem;  particularly  Seft.  16.  166^.  at  half  an  Hour  after  feven  a  Clock, 
ione  of  thefe  Shadows  was  fcen  both  in  France  and  in  HollauL 


Thde 


'^^  40I  ) 

The  SfatSj  have  this  PecuUar)  which  difHnguiftieth  them  from  all  others^ 
that  they  are  found  precifely  in  that  Place  of  Jupiter^  where  fome  Smellke  is 
fccn  by  the  Sun ;  that  they  go  jGhom  the  Orient4  Limb  to  the  Occidentat  of 
the  Difque  o^Jftpkers  with  a  Motion  tilways  equal  to  that  of  tlie  Satellire;  that 
in  refpc&  to  us  they  precede  the  Satellite^  before  the  OppoCtion  of  Jufiter  to 
the  Smi^  and  folbw  nim  after  the  Oppofition  \  that  tfie  further  Jupiter  is  di- 
ftant  from  the  Oppofition,  the  greater  is  the  apparent  Diftance  or  the  fane 
Satellite 'y  that  at  divers  Times  of  the  Year,  this  Diftance  changeth  in  Propor- 
tion of  the  Annual  Parallax  of  the  SatelUtey  according  as  he  is  differently 
feen  by  the  Stm^  and  by  the  Earth  ;  and  that  at  one  and  the  fame  time  of 
the  Year,  when  divers  'Satellites  happen  to  be  between  J^^  and  the  Sun^ 
the  Spats  correfpondent  to  thcin  'tife  diffcrrit  frotrf  them  m  Proportion  of  the 
Semidiameters  of  the  Circles  of  the  fmie  Satellier, 

J.  j4iu  1666.  Jan.  16.  about  3^  15'  in  the  Morning,  I  perceived  (with^;'  ^.  Hoolc 
a  60  FootClafs)   near  the  Middle  of  the  Zonei;^  a  veiy  round  Spotj  like"*  ^^j^'^^^' 
chat  repr^fented  at^,  which,  was  not  to  be  pcrcdved  about  half  an  Hour       ''^'    ^^' 
.before;  and  I  obferved  it  in  about  ix>^  time  to  be  gotten almoft  to  d^  keep* 
.ing  equal  iDiftance  fkxn  the  SattUkt  h,  whidi  njovra  alfb  Wefhvardly,  and 
was  joined  to  the  Disk  at  /,-  at  3^25'',  fo  that  it  was  fufficiently  evident 
that  this  black  Spot  was  xsothing  elfe,  :£ive  the  Shadow  of  the  Satellite  by  Eclip- 
fing  a  part  of  the  Face  of  Jjtpiter.    The  other  three  Satellites  in  tlie  time  of 
the  Eclifjfi  were  Weft  wards  of  the  Body  of  J^iter. 

r  -  ^  .  ^ 

f  ' 

LXXXIX.  I.  Acni  duo  &  amplius  dapfi  funt  ex  quo  EraditifTimus  R^the ikpgations^ 
xbamlus  TefumUiHs  Armiger,  raihi  Maximas  JrvuJittm  Siderum  a  Centro  5^  t^i({"^!^^*  x^" 
vis  ZHgreJJioftesj  a  feipfb  obfervatas,  necnon  &  Motus  cujufijue  Medios,  Mo-  Flamftccd!  »/ 
tuumque  iUorum  lUdices,  ab  Oblervationibus  ejus  dedu<5(a$,  Tcwnleh  fuo  8x.  p,  4036, 
accommodatas,  communicavit.    Ab  eodem  deinceps  EfhemeriJes  tusSj  Clarif-4oj7-  »•  9+- 
iime  C^j^&w,  Medicevmm  Sidentm  An.  \66%^  impetravi ;  quibus  quando  cum  ?'  ^^^' "'  ^  ' 
.Motus  tum  Motuum  Radices,  necnon  &  fummas  Elongationes  a  Te  confli- 
xutas,  nonnihil  a  D.  Ttmmlm  inventis  diffidere  compcrui,  &  Ego,  quod  ipfe 
impenfius  hortatus  efl,  nonnulks  prima  tjuoque  Occafione  Obfervationes  ii>- 
-ftituere  Operae  fore  pretium  duxi.  Micrometre  itaque  &  Tubo  ij\.  Fed.  jtn. 
i6jx*  Menfe  AOtr.  Stil.  JhU  fequentia  qua  potui  Cura  Experimenta  pri- 
ma feci>   Obfervationibmj    in  majorem  Certitudinem,   identidem  quaque 
NoSe  iteratis.  .  . 

jIn*  16 ji*  Mar.  19^7^111'*  Limb,  yirw^  remotior  i  4/^.  Satetike^^. 

i6oi  "^=9'— 54^/*  p/  r^y\ 
27*  8*  Limb,  remotior  ab  eodem  4/^.  Sajteltiten.x^,},^ii^ 

.  .  i59i3r9~5oi 

28.  8.  Eadem  Diftantia    ■>  ^^^i^^^^sz^ — jj 

J4fvi6  Diameter  pluribus  obfervationibus  reperta  128.  Efgo  Semidiame- 
rer  ejus  (^4 ;  qua  divifis  Diftantiis  obfervatis,  cpparentes  fient  S^cllitis  i 
Limbo  yovis  Remotiori  Diflantix  in  Seroidiametris  ejus. 

Vol.  L  ^  F  f  f  Ji^. 


(  4o^  ) 
a.  fd.  ♦  ^*    '  , 

17.  14  <i>  Sab]at&finicum.itcentiofieat -cij     5t> 
li  z4  58)  ^1$     58> 

Cujus  tunc  Moras  I  Jwe  &  diftantix  i  ctntro  ipCus  fucrc,  Ifcundum  no- 
meros  tuos,  ut  hie. 
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turn 


Elongatione,  in  prima  oUervati<me»  tan 
Lztf':  Semidiimecri  fcrupiikx  (bageaa^ 


7#  ftatuifti  tantum  25^^.  iR.  Tewmeim  24^  72* 

Harum  Elongationum  pofteriores  dtias  accurariores  etiftimo*  quij^  qui- 
bus  inveftigandis  obfervadones  commodas,  omni  qua  cura  poteram,  per^ ; 
priorem  deinde  inter  plura  nddis  19*  Advernria  inveni  quam  perinde 
exquifite  captam  baud  aufim  afiittnare.  Utcunque  tamen  Obfervacionein  ad-^ 
)6ci»  quippe  qui  non  adeo  ^  fequentibus  diflentit^  quin  eas  poflit  confirmaity 
necnon  oftendere,  perpart^m  (fi  quicquam)  mini^s^  Siniftram  quam  dcxtram 
verfus,  hunc  SatcDitem  ^  Jwe  Eloi^ri. 

Sed  tamen  inter  obfervandum  fenfi,  Aeris  6c  Venti  niotuin>>  quMcndo  vd 
tt^itando  Tubum  (ad  erefbm  Abietem^  ope  funis  &  trochlea  fub  dio  pen* 
mem)  obfervationem  reddere  difiicilem  ;  quin  &  frequenter  efBcere,  ut  ni- 
mis  ftri&as  acciperem  Diflantias.  QpamoDtem  i  pluribus  hujufinodi  obfer- 
vttionibusy  quae  fummam  curam  6e  prxcifionem  depofcunt)  eo  uique  (iiper* 
federe  con(Htui>  donee  commodiorem  iis  inftitucnais  locum  aptarem>  quern 
tandan  paravi*  In  Fenefba  qmdam  Li^eam  Machinam,  orevis  adinftar 
ScalX}  aptari  curavi ;  cujus  operi  impohtus  Tubus  quaquaverfiim  convert! 
potuit^  nee  ^  ventis^  nifi  admodum  turbidis,  hinc  inde,  ut  fub  dio  fuit,  agi- 
tan*  Huic  inu>ofito  Tubo>  uln*  i(i^8;.  jifr.  4.  Ve(p.  Meipfum  obfervati- 
onibus  omni  duigentia  peragendis  accinxi,  nee  ^fti-a  quidem :  Etenim,  esto 
admodum  fettno>  omnes  qcatuor  SmclHtesy  per  Tubum  Lentiiun  Con* 
vexarumy  coni^xi,  &  eorum  inira  fcriptas  a  Limbo  Jow^  cuique  remotiori, 
Pifiandas  Dimolfiis  fum  >  fciL 
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AlcitHdo  %w  Qyadrante  fta-b  bipedali  ctpat 
24^ —  oo%  Hi^  hora  appaitns  DertU  8H  26'^.  i9f.  &  tunc  4'¥'  4$5irf/fc/  infia 
lineam  utiinque  pa  excimos  SMllkcsy  a|>paniit ;  fed  vix  ftcnvn,  fxi  falIor«. 
Sanidiamecrum* 

Jovis  Diameter^  identidem  repetiris  obfervationibttSy  leperta  i ; ; ;  Simidia« 
meter  ei^  SSly  qus  obfervatis  fublata  Di{bntiis>  fient  interftitKi  inter  Cen« 
trum y^ Sc  Comitis Prkniy  jtfoj  SeamM^C^i  Tmih  911;  Quarti,  10^; 

2uibus  per  661.  diviiis^  piodrauat  viix  Eloi^atioaes  %  centra  jfovist  uk  ip^ 
iu$  Semidiamecris. 


«1.  ' 

1 )    5  Z5  !  Mows  SateWtmn ii ycve  & 
i  33    Remotioncs  apparentes  fe- 
cundum  7m#  TrntLuJOerkia 
redudas^  fuere; 
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Ddecit  ei]go  Jitr<0Rf  Prmuti^  \'  tantum  ;  Secmdm 
ptdis  Semidiametri  fexa^enariis  ^  funinia  £k)(^atione>  q 
yatis  addainus>  fient  extreow  Bigteffiones. 
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Attflnen  D.  Tmffdeimy 
ut  in  Schedis  aliquibus 
reperio^ 


fd.   ' 
847 


Commoda  rurfus  prseviBi  dari  opportumt^  ^^  1  u  ve^ten  i  qoamobreQ^ 
cum  non  ab  uno  aut  altero  Experimento  diftamias  has  duxenm  defimendas»  faa- 
bitis  tunc  eti^m  ObiervationibuSi  ulteiips  cnecym  inouirece  inftitui  i  qifa$  Cum 
primum  auipicabar^  C?slum  circa  Jtvem  raris  adfio  nuoibus  teAum  caxy  ut  fub- 
obdfcurius  iK>n  niii  alh^uando  ^^i%nn  potuerim  poofpicere ;  quoniqat  pupea  ^ 
3imbo  ^'^w  remoabri  ,  ut  tuUt  4i^>  cqpi  4i^Ws  i  Ai^Mn^ 

» 

tTaryJLf.nh    5  947  iterum  951 

z  tfzo  <Ji4 

X  405.Fa)ftopmenCadopix>t«iii$advotamferepflb 
accuratius  notavi* 


3  S>47 

a     5zz 
I     40J 

4  94Z.  Iterum  9J7,  -^  V^^  24**  00^  ergo  hora  appaitns  7^  ^6\ 
SmcUcs  QjMttHS  paulo  fupra  lineam,  per  Prmwm  &  Secptmbm  dudain^ 

'^  f  f  t  1  apparuit; 


(  404  ) 

apparuit ;  Tertius  infra  cam,  fed  &  aliquando  exiftimavi  in  ca-  7avis  captt 
diameter  152,  Semidiametcr  ergo  66^  obfervatis  qu«  Tubdufta  Diftantiis 
intei-ftitium  dabit  inter  centrum  iavis  Sc  Primi,  359,  Sectpuiij  55(^5  7Jr/ir, 
881 ;  Ouarfh  891 ;  quibus  figillatim  per  66  divi(is,  prodcunt  Elongationes 
apparent  a  ccntro  'Jovis  in  Semidiametris  ejufdem,  /VAw  quidem  5  ^^  8 ' ; 
SccunJi.  8^25';  nnik  ijAii^;  Quarth  ij^^  VO;     . 

SateUkum  Motus  Medii  «  Plem-Mediceisy  cum  EhftantBs  coram  a  centro 

7^/j,  fecundum  numeros  .tuos  fiicre,  ut  in 
hac  tabellula  cxarantur.  Unde  videre  eft, 
Pramtm  i  {umma  Elongatione  abefTe  fcrupulos 
Semidiametri  10^;  Secundum^  16^  \  Ttrfmnu 
38';  quos  propterca  fi  obfervatis  Elongationi- 
Dus  adjiciamus,  flenc  Maxmnt  hinc  de£cendz 
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Trrra  ,;  1;  59/  perparum  ab  iis,  quas  obfervationibus  nodis  Quartr 
deduximuS)  difTcntientes* 

His  tamen  utrifque  vicibus  Intmm  SatiUes  ad  Laevam,  Secundus  &  Tmitu 
id  dextram,  k  Jtrr/rapparuere;  fed  >^.  15-  vefp.  Tertmm  i  (iniftra,  in  maxi- 
ma Elongatione  appariturum  prscvidi,  cui  propterea  Phaenomeno  invigihit 
operae  fore  pretiiim  duxi,  mt^mm  ut  perfpiccrem,  num  cadem  eflct  ejdcfem. 
Satellkis  ad  manum  ucramque  ^  centro  Jov'tSi  fununa  Remotio.  Cadum  no- 
de obfervationi  antedifta^.fudum  crat ;  *fic  pro  voto  obfer^avi  circa  Aw. .  7^ 
7^/i  Diftantiam  955  ;  &  'fovu  Diam.  ij  r.  Jtvis  ergo  Scmidiamcter  ^6iy 
obfcrvata?  qua  fubdufta  Dimntiae,  fit  interftitiuro  inter  centrum  Jcvis  &  5V*- 
tellkemy  889  >  quod  per  eandem  Semidiametrum  divifkm  vKibilcm  dat  Elon- 


J>^  5^''4i'  aberat,   I  fumma  Elocgatione  tantum  fcrupulos:  5 

quos'fi  obfehratae  digteffioni  ijW  35'  adjiciamus,  fiet  maxima  ad  Shujhram 

nac  vice  13^  38''.  parte  nimirum  tertia  Semidiametri  minor  quam  ad  Dex- 

trwffy  bff  confpirantious  notiS)  obfervavimus  ;  Quod  mihi  videtur,innuerQ> 

eflc  aliquam  Centri  Orbitae  hujus  Plortdtk  ^  Centro  y&vis  Excentrickaiem. 

An  Tnffrwnent      2»  The  Littk  Cirde  in  the  Middle  reprefents  the  Planet  y*f«f«r»  tbye  four 

for  finding  the  Concentriclc  Circles,  the  proper  Orbits  of  his  four  SatelUtis^  duly  proportion- 

riJSS^^  to  the  Breadth  of  his  Body ;  the  Diftances  betwixt  the  parallel  Lines  in- 

from  his  Axii'y  ftrfeding  themi  being  each  equal*  to  one  of  his  Siemidiameten. 

hi  Mr,  Flam-       The  A  divided  Circles  next  without  thcfe,  are  diftinguiftied  into  fo  many 

^^^^-  "•  ]^'  parts  as  tnere  are  days  and  hours  in  each  SatcUite^i  Revolution  ;   the  inner- 

An/i<58f.  ^  "^^  ^^  ^^m  ferving  for  the  Firftox  Itmermofi  Satellite ;  that  next  it,  for  the 

2^  ;  that  next  without  this  for  the  3** ;  and  outermoft  for  the  4^*^  j  above 
which  is  a  finall  divided  Arch  of  1 5  Degrees. 

By  this  to  find  the  Diftances  of  the  Satellites  fixwn  X^  Axis  to  a  propofed 
Time* 

u  Find 


[68f. 
Fig,  141. 


("405  ) 

1.  Find  the  7^4^^  of  3^^V  Oi4>  to  the  Time  propofed,  and  note  who* 
ther  it  be  to  be  Added-or  Subftrafted. 

2.  Extend  the  Thread  from  the  Center  of  the  Infiriment  over  the  ParalUx 
niimbred  in  the  fmall  Arch,  it  cuts  off  in  the  four  divided  Circles,  fb  many 
hours  as  each  Satellite  fpends  in  pafling  from  the  Axis  of  the  Shadow  to  the 
jixis  of  U  viewed  from  our  Earth  \  thefe  I  call  the  Simple  ParaUdUck^Inter'' 
vMsy  which  if  the  Parallax  was  to  be  added>  are  alfo  Additional  if  to  be  fub- 
firaded,  Subdu&ive. 

5.  To  thefe  PardUElkk^  Intervals  add  the  Times  of  half  the  Duration  of 
the  Eclffi  of  each  SateUitCy  which  for  the  Firji  may  be  aflumed  i^  lo' ;  for 
the  2^  I  J*  50',  (greater  Exaftnefe  being-  needlefs)  ;  but  for  the  j^  and  4/^ 
when  Eclip/edy  (their  Immerjion  into  the  Shadow  and  Emerfion  fix)m  it  being 
commonly  given  in  the  Catalogties)  take  half  the  Diflerence  of  thefe  Times 
at  the  next  EcUffey  to  the  Time  propofed,  for  half  the  Duration,  and  Add 
them  to  the  Simple  ParaUaQkk^  Intervals^,  fo  have  you  them  Augmented* 
But  as  often  as  the  /ah  Satellite  is  not  Eclspfedy  (which  is  two  Years  in  every 
(ix)  its  Interval  needs  no  Augmentation. 

4.  Find  in  the  Tables  the  Times  of  the  EcUffes  of  each  S^elhte  next  pre- 
ceding the  Time  propo(ed,  '^nd  when  the  4/A  is  not  EcUpfid,  of  its  pafling 
the  uixis  of  die  Snadow,  to  which  if  the  Parallaifkk.  Intervals  Augmented 
were  Additional,  Add  them  to, ,  if  Subduftive,  Subftrad  them  from,  each 
the  Time  of  its  proper  Satellte*s  Eclipfiy  fo  have  you  very  near  the  Apparent 
Times  when  each  S^^Ui^  laft  paft  over  the  Axis  of  V  viewed  from  our 
Earth. ' 

5.  Subftraft  each  of  the  Times  thus  got  from  the  Time  propcrfed,  the  Re- 
mainders are  the.Intcrvals  of  the  Motion  of  each  Sfellite  from ,%  *«  Axis. 

6.  Extend  the  Thread,  from  the  Center  over  "each  of  thefe  Intervals  of 
Motion  numbred  feverally  in  the  divided  Circles  belonging  each  to  its  proper 
Satellite^  where  it  oih  the  proper  Orbit  of  that  Sfttellitey  whofe  Interval  was 

:  numbred  ii|  its  peculiar  Circle,  it  fliews  amongft  the  Parallels,  how  many 
,  Semidiameiers  of  U ,  that  Satellite  is  diftant  from  him,  and  on  which  fide  of 
him  'tis  Pofited. 

Note  further^  that  the  Thread  as  it  lay  extended  over  the  Parallax  of  the 

,  Or^  numbred  in  the  fin^l  Arch,  where  it  cut  the  feveral  proper  Orbits  of  each 

:  Satelliti,  ibewed  amongft  eke  Parallels,  how  many  Semidiameters  of  V,  the 

Center  of  the  Shacfow  was  diftant  from  the  Center  of  V ,  viewed  from  our 

Earth.    And  that  if  the  Parallax  of  the  Orb  were  Additional,  the  Shadow 

lies  on  the  Right-hand  from  V ,  if  Subdudive  on  the  Left. 

To  explain  thefe  Precepts,  I  fhall  give  two  brief  Examples.  Let  it  be 
then  propofed  to  know  how  far  each  Satellite  appears  diftant  fiom  V  on  the 
z6th  of  Dec.  this  prefent  Year  1^85.  at  tf^  51'.  j?.  m.  when  the  TloirdSateU 
ike  falls  into  the  Snadow;  alfo  on  Jul.  x6.  16S6.  at  10^  00'.  p.  m.  when 
there  is  no  EcUpfi. 

An.  itfSf^ 
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Aeaia,  At.  i696.  Jd.  xtf.  loh  /.  av.  the  PtirdLttc  of  the  Or^  is  to*  4($^   jfr  ix*: 
Sabdudwe.    Hence  -r-      .*•  ♦». 
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And  the  SatelUtes  ftand  at  the  tu'O  propefed  Times  as  in  the  two  Fi- 
gures. 

In  drawing  of  which,  tho'  I  have  confidcred  their  Latitudes  fix)m  the  Line 
of  their  utmoft  Elongations  pafling  through  Jfmtcr'%  Center ;  yet  I  give  no 
Rules  for  determining  it,  the  Contrivances  and  DireSions  neceflaiy  on  that 
Account,  being  too  many  and  troublefbme  to  be  inferred  here  :  My  De(ign 
is  only  to  (hew  the  Ingenious  Obferver,  how  to  find  at  what  Diftance  fron 
V ,  each  Satellite  appears,  that  lb  he  may  not  miftake  one  for  another  whan 
he  is  to  ObfeiTC  any  of  their  Eclipfes. 


1 

XC.  I.  -4».  1688.  The  French  ^rmamers  have  made  thefe  Obfervations -^^^?/"  W 
by  a  H  Foot  Telcfcope.  ^^-^^^ 

Jupiter  O^r- 

0G»*.  7.  loH  32'^. !»,  The  Fafi  SmtUke  (aHed  Palint)  Entwd  upon  ?*''  atPma 
the  Face  of  ?«/(/«•.  '    '  „  li  **ro*. 


f  408  ) 

OSloL  8.  8'i  IX'.  The  Secoml  Satellite  (caDed  Jmo)  Weot  out  bdund 

(Xlob.  9.  8''  54^  The  Second  Satellite  went  out  from  the  Face  of  J$$^ 
fiter. 

-(Mob.  \6.  10^4^  The  Second  Satelliu  oitred  upon  the  Face  of  J«- 
fiter. 

0£loh.  i2,  loH  4t'  5}^'.  The  F*y?  ^Sir^itor  entred  into  the  Shadow  of 
J9ip'uer. 

OSiat.  .25.  8^  ^t\  The  Firfl  Satellite  entred  upon  the  Face  of  Ju^ 
filer* 

Ninju  12.  10^  40'.  The  Second  Satellite  entred  into  the  Shadow  of  J#- 
piter. 

Nov.  20.  2H  jS'^  lo'''.  After  Midnight,  the  Third  Satellite  (caBed  rAf- 
m^)  entred  into  the  Snadow  of  Jtfiter-*  . 

^Dant^ick;  2.  Cum  jin.  i6yi»  die  25.  Sept.  ft.  n.  manA  ex  conditio  ]>>  Caffhaa 
4y  M,  Hcvcli-  p^rj/^,  &  Dn  />i;^^  Vromhtrpy  fufcepiflent,  ad  Occultationem  Primi  Jtrui^ 
^"20       ^    **'^  actcndcrc*  volui  haud  minus  e^y  huic  Phaenomeno  diligenter  invigilare. 

Itaq;  fkr.  4.  ij\  ubi  primum  Jt^cr  emicuit,  deprehendi  adnucy<7V*4fc/onH 
nes  adeiTe,  tres  fc.  a  Lsva  &unum  ad  dextram.  DuoillipropinquioiesadSini- 
ftram  haud  procul  videbantur  i  Limbo  Jovisj  non  minus  ille  qui  ad  Dex- 
tram  apparebar,  aliorum  Comitum  Minimus.  Ad  quintam  uJique  &  7'  fei*, 
omnes  quatuor  (utut  Cslum  jam  livefceret)  diftinde  apparebant.  Poeter 
tamcn  omnem  fpem,  hor.  5.  12^  videbatur  mihi  propinquior  ille  Comes  ad 
Laevam  (r^fpeftu  Tubi  mei,  qui  inverfo  ordine  objeda  exhibet)  pcninis 
evancfcere,  remanencibus  illis  tribus>  quanquam  ille  dexterior  magis  jnagifque 
etiam  ^d  Jovem  accedebat.  An  plant:  momentum  ipfum  tempoiis  id  fiierit 
Immerfams  illius  ComitiSy  vix  aufim  adeo  certb  afiimiare ;  nihibminus  tardins 
xion  incidit  ilia  Occultatio ;  fed  anne  unico  minuco  fer^y  adhuc  citius  fbn:e>  in^ 
gruerit,  facili  conceflerim. 


Sec,  HoroL 
fOifw.  wane. 
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AtT)cihy;  \j     3-  ^n.  iCj].  Feb.  ij.  yh  i^'.p.m.  Air.  y  erat  15^  54^  At8'»  59'. 
Ji/r.  Flair.dced.;.  m.  velfbffan  1.  min.  maturius,  Satelles  Primus  ad  dextram  It^,   in  ipfius 
n:Si,p,  403<5»JUmbram  incidit,  adeo  tamen  Evanefcentis  exigua  erat  a  Limbo  Diftantia,  ut 
quanta  fuerit  dijudicare  non  potuerim. 


(4^9  ) 

M0f.  T^i.  ^  45^  Alt.    ^w.  19^  3  5^  SmScs  Prhm  ad  Lirabum  J^i   a.  4037;. 
appnopinquabat,  cui  yh  yi'*  jungebatcr. 

^.  157s,  j^.  15^  yh  ij.5'.  vefp.  jilt.  V.  15^  oo\  SateUex Prknm  moxti^ 9^- p.  ^opt; 
yovem  i  cet^  fubiturus  {^  drciter  diametri  ^  Limbo  ejus  apparuit. 

8  •  ^*  ^.  V  17**  io*  fubivit  y«^CT«^   Alt*  Jw*  z^**  itf'  r^Ft^  non 
coilfpiciebatup. 

4*  y*/.  6.  (ft.  nOi<f75.  ante  mediam  noftcm,  hora  fciJ.  11.  &  16.  5e--A  Paris?  if 
cundis  prxcis^,  Sicwulus  Jtwis  Satelks  Egredi  incipiebat  ex  Planet*  hujus,^-  Cafflni. 
qui  iptum  oMcuraverat ,  lanbra*  "• "  7-  f^  3*^• 

5.  An,  1^79.  7^wf.  5.  ft.  n.  jh.  «f.  I  difcovered  5  Satellites  of  'Ju^er^^^-  c<?/.  ».  ir 
Tl]«  /Xry!?  was  diftant  Weftward  of  the  Limb  of  jftfiter^  a  little  leifs  than  aP-  [^'jy 
Diameter ;  the  Second  was  diftant^  on  the  Eaft-fide,  a  little  more  than  a  Dia- 
meter*   The  Third  was  more  Eaftwaixl  than  the  Second^  by  fomewhat  k6 
than  a  Diameter  of  Jtfher. 

XCL  K  Let  A  be  the  5iwf,  B  3^if^,  C  the  Firjl  Sat^Uke  of  J^ipit&yihe  EiiuMtion  ef 
which  enters  into  the  Shadow  of  Jifkery  to  come  out  of  it  at  D ;  and  let  ^'^^  ^  h  ^^• 
EF  GHLK  be  the  JE4«*  placed  at  divers  Diftances  from  Jiir^CT-.  n ''l'?^^  Spv 

Now  fuppofe  the  Earthy  being  in  L  towards  the  id  Quadrature  of  Jf^pkefy "'  jp\^  145-. 
hath  feen  tne  Firfi  SatelUte  at  the  Time  of  its  Enterfany  or  iflliing  out  of  the  June  An.adrrv 
ShadoW)  in  D ;  and  that  about  4£l  Hours  after  (vUL  after  one  Revoiution 
t)rthis  Satellite)  the  f^rr/b  bein^  in  K,  doth  fee  it  returned  in  D  5  it  is  mani- 
ftft,  that  if  the  Light  require  time  to  traveife  the  Internal  LK,  the  Satellite 
will  be  ieen  returned  later  in  D,  than  it  would  have  been  if  the  Earth  had 
remained  in  L,  (b  that  the  Revolution  of  this  Satellite  being  thus  observed 
hy  the  Emerfiom  wiO  be  retarded  by  fb  mudi  time,  as  the  Light  ihall  have 
fcken  in  paifing  ftom  L  to  K>  and  that  on  the  contraty,  in  the  other  Qua- 
drature FG9  where  the  Eanh  by  approaching  goes  to  meet  the  Light,  the 
Revolutions  of  the  Emerfime  will  appear  to  be  ftiortened  i^  fo  much,  as  thole 
cuf  the  Emerjkm  had  appeared  to  be  lengthened^ 

This  new  E^tatim  of  the  "Motion  of  Light,  which  hath  been  eftabliflicd 
by  the  Keyd  Academjy  and  in  the  Ohfervatarj  for  the  Space  of  8  Years,  wasj;^^  ^emof 
confirmed  by  the  Emerfim  of  ihe  Brft  Satellite  obferv'd  at  Paris  16 j6.  Nev:^.  Jupiter's  Sa- 
5^55^  45^^,  at  Night,  10'  later  than  it  was  expeded,  by  deducing  it  fix>m*.;^^J?V  h  ^^* 
thofe  that  had  been  Obfeived  in  the  Month  K^^gtt^,  when  the  Eatrth  was ^  iTg]  p  ^st 
much  -nearer  to  Jffiter.  ^,  An.  1 676. 

Af.  CafTiniV 

XCIL  I.  M.Caff!fUy  having  formed  a  new  Hypothefis  for  the^4r<i&^/ of  ^^'^/^^^ 
yt^^Ty  different  from  that  of  Galileoy  thinks  that  the  Plaia  of  their  Orht  is  Firif  Sateuitc 
Inclined  to  the  Plain  of  the  EcUftickj  He  fettles  thdr  Nedte  with  the  Orhs  ofof  Jupftcr.  A- 
Jeepiter  towaitb  the  1 5  ®  of  Leo  and  ^ttarists ;  and  finds  that  the  ObU^paty  f^i^rtdgtd^andJRM* 
their  Circles  to  the  Orbit  of  Jufkery  is  almoft  double  to  the  0%/wr;  of  this^^^^^^^Jt 

Orbit  to  the  Ecbftickz  Undon  ?  % 

^.  M.  Gi^',  in  the  laft  Treatife  of  a  Book,  Entiturd,  Recueil  Jt  Obfer^ur.  Edm. 
vatimss  fsdtes  en  PlM/iem's  Voyages^  &c.  has  employed  his  SkiD,  to  make  cafy^^^*/- 

Vol.1.  "    Ggg  ^%^:L\$^ 


the  Calculation  of  the  EcUpfes  of  the  Firfi  Satcl^e  of  ytipittr^  which  is  other* 
wife  Operofe  even  to  the  Skilful-  The  Tatdes  have  for  Piinciplesj  that  this 
Satellite  Revolves  to  the  ^T/wf  in.  t^  i8^  x8  5$^',  fo  precifely,  tliat  in  loo 
Years  the  Diflference  is  not  fcnfiblc ;  That  in  the  Time  of  the  Revokitien  of 
Jfipitcr  to  his  j4phclion^  which  he  fuppofes  in  4 j  5  z^  x-f*^  5^*48  '>  tliis  Satel^ 
lite  makes  exaftly  2448  Months  or  Revolutions  to  the  Swt ;  and  dividing 
the  Orbite  of  Jupiter  into  2448  parts>  he  has  in  a  Large  Tdble  of  EqtMtion 
fhewn  what  is  the  Inequality  of  the  Motion  of  Jf^pitcr  in  each  Revolution  re- 
duced to  time,  afluming,  Thhrdlj,  the  greateft  Ecfsuuim  of  J^^^  5^  5^' 
40'^''.  v/hence  the  hourly  Motion  of  the  Satellite  from  Jupiter  being  S  "*  2  8  ,- 1 
it  follows  that  the  greateft  Inequality  CjHpksr  paTmg  the  Sigas  of  CatKit 
and  CaprMrth)  amounts  to  59'  l^^  of  Time*  to  be  added  in  dincer^  fub- 
grafted. in  Capricorn.  Lajiljy  As  to  the  Epocha, .  or  beginning  of  this  Series 
of  Revolutions,  he  has  determined  the  Aphelion  of  Jf^^  about  i !  Degree 
forwarder  than  ^Jhonomia  Carolina,  and  above  tv/o  6egrees  more  than  the 
jRualolphine  Tables,  viz..  precifely  in  9^  of  Lihra,  in  the  b^itining  of  this  On- 
tuiy,  \^'hich  perhaps  he  finds  tlie  proper  Motion  of  jMfiter  about  the  Su» 
at  this  time  to  require ;  and  the  Number  of  Revolutions.unce  Jffiter  was  laft 
it$^  Perihelia,  is  here  ftiled  Nrnn.  I. 

A  Second  Inequality  is  that  which  depends  on  the  Diftance  of  the  Stm 
from  Jupi/er,  which  he  fays  Mr.  Hanfer  aid  moft  ingcnioufly  explain  by  the 
Hypothefis  of  the  Motion  of  Light ;  to  which  yet  Caffi/u  by  his  mannert)f 
Cutknlns  feems  not  to  alfent,  though  it  be  hard  to  imagine  how  the  Earth's  Po- 
fition  in  ixlpcft  of  'Jupiter  fhould  any  way  afftft.the  Moiioo  of  the  S^ellkeu 
This  Inequality  he  makes  to  amount  to  two  Degrees  in  the  SateUite*s  Motion, 
or  14^  iC'  of  Time,  wherein  he  fuppofes  the  Eflffii  to  happen  fo  much 
Iboner  when  Jupiter  Oppofes  the  Sun^  than  when:  he  is  in  Conjundion  with* 
him.     The  Dillribution  of  this  Inequality  he  makes  wholly  to  depend  on 
the  Angle  at  the  Sun  between  the  Earth  and  Jt^fter»  without  any  R^ard 
to  the  Excentricity  of  Jupitcry  (who  is  fometimos-^a  Seiriidiameterof  the 
Earthy  Orb  farthtr  from  the  Sun  than  at  .othet  times) .  which  would  oqca- 
fion  a  nauch  gieatei*  Difference,  than  the  Inequality  of  Jupiter  2nd  the  Earth's 
Motion,  bcfth  of  which  are  accounted  for  inthefe  Tabks  with  great  Skill 
and  Addrels.     But  what  is  moft  ftrange,  he  Affirms  that  the  fame  Iiiequali-* 
.    ty  of  two  D^ros$  in, the  Motion,  is  likewife  found  in  the  other  SatelUttSj 
requiring  a  much  greater  Time ;   as  above  two  Hours  in  the  4^^  SateUae  .• 
which  if  it  appeared  by  Obfervation  would  overthrow  M.  Ramer's  Hypo- 
thec entirely^     Yet  I  doubt  not  herein  to  make  it  Denx>nftratively  plain^ 
nl  Sff[.  §.     that  the  Hypothefis  of  the  Pw^reffive  Motion  of  Light  is  found  in  all  the 
XCI.  other  JS0eH$tes  oijtfpiter  to  be  neceflary,  and  that  it  is  the  fame  in  all ;  there 

bei^  nothing  near  fo  great  an  Aimual  Inequality  as  M.  Caffwi  fuppofes  in 
tfc4ir  Motions,  by  his  Table,  p.  5),  and  his  Pracepta  CdouU.  The  Method 
, ,  .,  .however  ufed  to  compute  this  is  very  Curious ;  for  having  found  that  whilft 
the  Sun  Revolves  to  Jtfpiter  there  pafs  jpS^i  li^  ij^  wherein  arc  made 
2254.  Revolutions  of  the  SateUite  to  Jtfirer^  the  Number  of  Revolutions 
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fince  j^pi»r..w*s  M  in  Oppofidon  to  the  Sim,  is  what  he  caBs  Mm.  U.  in 
which  the  Enequdiry  of  the  Earth'i  Motion  is  allowed  for  in  the  Months,  and 
that  of  ^^n^CT-'s  Oibbya  Tableof  the  Equation  of  Nitm.  II.  amounting  in 
all  to  ]  I  Kevolutiom  of-the  Smltitt  to  j^nf^'r.  This  in  die  Tatdes  folloM'- 
ing  I  nave  thought  fit  to  leave  out>'  Shewing  how  to  find  it  by  the  help  of 
the  former  Equation  of  Nwn.  I.  The  NumbcR  are  ih  cfftd  the  fame  - 
with  M.  Ci0itfst  only  Reduced  to  our  Stile  and  Meridiaiv  and  the  Fonn  of 
them  Abridged,  and  'tis  hoped  Amended. 
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Tram  thep  TidiUtt  ■  ta  totj  grvtn  Tea-,  Mmth  md  Dtt^.  «  find  the  tuxt  Ectipje 
tf  the  Firfi  SiKllitt  •/  Jupiter  proceed  thiu, 

I.  In  the  Table  of  the  Epoch*  find  the  Year  of  our  Lord,  and  fet  down 
the  Day,  Hours,  Minutes  and  Seconds,  with  Nttm.  I.  and  Num.  11.  thereto 
annex'd ;  and  in  the  '  able  of  Revolutions,  feek  the  Month,  and  Day  of  the 
Month,  with  tlw  Hours  and  Minutes,  a::d  A'«w.  I.  and  AW*.  TI.  affix'd,  and 
aJu  :hcm  together;  and  the  refpeftive  Sums  fliall  ihew  the  Mean  Time  of 
ths  Middle  of  the  Eclipfe  fouglu,  with  Nnm.  I.  and  Nttm.  11.  required.  But 
it  muft  be  Obfa-vcd,  that  iii  Jan.  and  Feb.  in  the  L*^  Ttjtr,  one  Day  is  to 
bz  add;d  to  the  Day  thus  fbimd. 

;.  li  Num.  I.  be  found  Icfs  than  1114,  withTWww.  I.  or  if  the  ^eacff 
th:.n  2448.  fubftrafting  1448  therefrom,  with  the  Refidue  j  enter  the  Table, 
and  you  will  have  the  Firft  ^Equation  to  be  Added  to  the  Mean  Time  before 
found.  But  if  A'ww.  I.  be  lefs  than  2448,  bm  greater  tbaa  1224,  fubflraft 
it  from  2448,  and  encring  the  fame  Table  with  ine  remainder,  you  JluU  have 
the  Firft  jfiquation  to  be  SubftraiSed  from  the  Mean  Time.  Then  divide 
the  Minutes  cf  the  faid  Firfl:  ^Equation  by  i  r,  or  raiber  M,  and  the  Omk 
fhall  be  the  .Equation  of  Amm.  II.  (anlwerins  to  the  Eccentrick  ModoB 
of  ynpiter)  to  be  Added  thereto  when  die  Firlt  .£,^atia&  SubArads,  md  2 
cowra  Subftrafted  when  that  Adds. 

J.  If  JVim.  II.  thus  ^Equated  exceed  22?>4,  Subftrad  125,4,  ^^'^ 
fiom;  and  if  the  Remainder  or  A'*w.  II.  be  left  than  iijj.withtheiiid  Re- 
mainder  or  Number ;  or  if  ^ater  than  ii},.with  the.Ccon^efiienc  dieret^ 
to  125,4,  '^  i"  ^^^  Table  the  fecond  ^quatioo>  which  ■beii^  Added  to 
the  Time  before  found,  gives  the  Tme  Time  of  the  Middle  erf"  tne  Eclipji. 

4.  With  NHm,  I.  feck  the  Half  ContinuaiKC  of  the  Tota?  EcMffi,  which 
is  to  be  Added  for  the  Etnerfim  -n'hen  the  ..Equated  Nim.  11.  is  lefi  Than 
1 1 1!,  or  if  more  than  225,4,  it  be  lefs  than  558.  But  if  it  exceed  i  ij,  at 
J  J  8,  then  b  the  FemmwrA  to  be  Subfhaded  for  the  Immerjim. 

rxXJI*  5'  ^^'^'y*  ^^"'^  ^^^  ^""'^  ^'""^  ^^'  "^^  °"*  ^^^  Equation  of  Natuid 

*         '         Days,  which  Added  or  Subftrafted  according  to  the  Title,  gives  the  Time 

of  the  Immtrfion  or  Emerjion  fought. 

Now  how  few  Figures  ferve  tor  this  Computation,  will  beft  appear  by  in 

Example. 


ttf;;. 


.jilt.  1^77.  Sc^*  17  8h  9'  ^o'\  at  Gmnwickr  M<*.  Flmfieed  obferv'cd  the 
iv^  SMUite  to  begin  to  £/wfr^^ ;  tlwt  is  %^  9'  26^';  at  Lomtm. 
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C  in 

2tf,  2  (2,  5: 
^     5®,  oof 

la  4T 
r  21 

1 

.jhparentT.  17     8 
Oijirv*        CO'  & 
£rr^r 

An  hwnafion  of  tWs  SatelRh  bcingf  t^omputecf  afi^  t&e  lime  manner  at-' 
wording  to  thefe  •  Tables^  o'ug+it  to  nave  happened,  ^n.   1  tf 8^'.  Nov.  3  o» 
i^  52'  y^K  but  I  oWcrVed  it  at*  id^  48^  40^'.  fo  that  the  Error  vmy     * 
—  3'-27  /.  '  '       ^    \ 

Again,  M.  CdjJSii  obferved  an  Emerfm  at  /'^im,  .^.  idpi^yam  14a  io» 
40'  28''.  that  \%y  vx^Londm  to^  30'  48""^.  Which  thefe  Tables  give  at  ic^- 
3  o'  3p^^  and  therefore  the  Erroi?  was  no  more  than  f-  9  '^. 

After  this  manner  J  hftve  Compared  thefe  Tabfes  with  many  good  and'  cer-^ 
tain  Obfcrvations,  and  fcar'ce  ever  find  them  Err  above  5  or  4  Minutes  of 
Time ;  which  Errors  are  exceeding  (mail  in  comparifbn  of  the  fliort  Time  that 
the  Satellites  have  been  difcovered. 

In  the  Conftruftion  of  the  Table,  which  (hews  tlie  Half  Continuance  of 
thefe  Edifjisy  the  Semidiameter  of  the  Sliadow  of  Jnfiter  is  made  by  Caffird 
luft  lo  Deg.  and  that  of  the  Satellite  ^o' ;  and  the  Satellite's  Afiending  Nodcj. 
being  fuppofed  in  15^  of  AqHoriHSy  at  the  End  of  rliis  Century  (that  is  55^ 
20'  oefore  the  Perthelian  of  Jupiter)  it  will  thence  follow,  that  Niim.  I.  be- 
fr^  1 1^5  or  2102,"  Jufiter  pafles  the  Nedes  of  the  Satellites  Orb,  and  confe* 
quently  thefe  EcUpJes  are.  Central,  and  of  the  Greateft  Duration.  But 
JV5w»*  I.,  being  2 1 5,  or  148 1,  the  Si^ellite  pafles  the  Shadow  with  the  Great- 
eft  Obliquity,  viz,.  2^55^  from  the  Center,  whence  the  Semimora  becomes  of 
all  the  Ihorteft. 

5  •  The  Tables  oF  the  other  3  Satellites  nor  being  fo  perfed  or  exadt  as  thofoofthe  atktr  5 
of  the  Firft,  are  here  given  in  another  Fortn.     The  Periods  of  their  Revo-  Satellites 
Kitions  to  Jftpiter's  Slmc  are  as  follows.  '^  ^*  *^5^ 


(  4*^  ) 


v/        /u 


Period.  Secundi        }     13     17    54      i  fi^  ^rW  ^^*  ^'mn. 
Period.  Tertii  7       }     59     59     iz  fi^  ^hrr    ^^^  Primi. 

P^rW.  Qiiarti         16     18      5      <f    ^o  Jhc  9-j,    JRa/.  Pnmu 

Whence  the  TaHe  of  Ae  Firft  iEquarion  *of  the  Firft  SMcUit€j  or  M. 

Cijftm's  htger  Table,  may  by  an  cafy  Kedudion  ferve  the  other  three ;  the 

iEquation  of  the  zd  "being  2t4t»  ®^  twi(^  the  Minutes  wkb  half  fo  many 

Seconds  as  there  are  Minutes  in  the  i£qufttion  of  the  Pafiy  aod  the  greatdt 

^Equation  thereof  i^  18  35'''.    iEquation  of  the  3  </  is  4^1.  times  greater 

than  that  jdf  the  ifiwy?,  and  when  ^eateft  amouatedi  to  zh  xp".    Aod  the 

^Equation  of  the  4/A  bring  9^  times  that  of  the  Firfiy  is  had  by  fubftiaS- 

ing  -!  and  yl  from  10  times  the  Equation  of  the  Firjl,  whence  the  peateft 

becomes  6^  10^  28^^  fo  that  Ntm.  I.  and  Nmn*  II.  as  here  coUededfor  the 

Firjlj  may  indifltrently  ferve  all  the  reft. 

^{,  RomctV        ^.  As  to  the  Second  -Equation  of  the  other  SmUites^  M.  CMffini  has»  by 

Lilf^MffenLd^^^^  ^^^^^  Calculi  (ds  IS  before  mentioned)  fuppofed  the  Minutes  thereof  to 

16U.  p.  if^.     be  inaeafed  m  the  iame  Proportion,  as  infteaa  of  14'  10''  tn  the  Firji  to  be 

Vui.  SHf. '       28'  27"  in  the  Secoftdy  ^Y  22^'  in  the  Thirds  and  no  k6  thjui  zh  14'  f^ 

in  the  Fomrth ;  whereas  if  this  Second  Inequality  did  proceed  from  the  Sue- 
ceilive  Propagation  of  Light,  this  ^Equation  <^ght  to  be  the  (ame  in  all  df 
them,  which  M.  Cdffim  (ty%  was  ^raiting  to  be  ihewn,  to  peiie£l  M»  R9imr% 
Demonftration ;  wherefore  he  has  re^efted  it  as  ill  foundod*  *  But  there  is  1 
good  Caufe  to  believe,  that  his  Motive  thereto,  is  what  he  has  thoi^ht  not 
proper  to  difcover*  And  the  following  Obfervations  do  fufiiciepcly  fi^ply 
the  Defeft  complained  of  in  the  makif^  out  of  that  H^jpotl^s* 

jIn.  1(576,  OS.  ft.  n.  6h  vo'  3/''.  Aff.  but  ^h  59' 37".  Bfui  Time. 
M.  Ca[}im  at  Paris  obferved  the  Emerfim  of  the  id.SOiUk*  from  J^9r\ 
'  .Shadow.    And  again  Nam.  ia.  fblbwing  6^  20'  %Jll'.  uiff.  Time,  wt  6h 
5'  55 '•  Etf.  Tmcy  he  obferved  the  like  Emerfion  c^  the  &xa  SatUite^  The 
obferved  Interval  of  Time  between  thefe  Emerfiansy  was  43^  q^  6^  li", 
which  is  %^  11^^  more  than^  Mean  Revolutions  of  this  S^^^^  of  which 
4'  27'^  arifes  from  the  I^fitrence  of  the  Firfl  Equation,  and  the  greater 
Continuance  of  the  Latter  Ecl^fi ;  (o  that  the  other  4  Minutes  is  all  that  is 
left  to  anfwer  for  the  Difference  of  the  id  iEquations ;  and  JVmu  IL  in  that 
'Time  iacreafkig  from  48  to  72,  gives  4'  36"  for  the  Di£fereDoe  of  the  w/ 
Equations  of  the  Fhfi  SattUke.    So  that  here  the  ^d  ^Equation  of  the  Third 
is  found  rather  Ids  than  that  of  the  Firfly  but  the  Difference  is  (o  finaD,  that 
it  may  rather  be  attributed  to  the  Uncertainty  of  ObierVation.    Whereas  ac- 
cording to  M.  Offiufs  Method  of  Calculating,  mfk^  of  four  Minutes  it 
.ought  to  be  18'  38^".  and  the  Interval  of  thefe  two  Emerfans  45doh  zi'i 
^exceeding  the  Time  obferved  by  a  whole  Quarter  of  an  Hour  i  which  that 
curious  Obfervjcr  could  not  be  deceived  in. 

The 
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The  like  appears  ytt  mott  eridendy  in  the  fiftnh  SmtUkt.  By  the  Ob- 
lervatiom  of  Mr.  FUanftmd  at  Greemvkh^  jta.  1682.  Sefu  24.  171  45^  T. 
jtff*  bat  17**  3»''.  T.  £f.  the  /iM»?A  SmiUkt  was  fecn  newly  come  out  of 
the  Shadow,  fo  that  about  17^  30^  T.  £q.  the  firft  b^innine  oi  Emcrjum 
was  oon^edured;  and  after  5  Revohitioos,  vixh,  Dteemb.  17 1  i  in  16^  or  i  ih 
i8'«  T*  Eq*  he  s^ain  obfervcd  the  frft  Appearaace  of  the  Satellite  b^tnning; 
to  Emerge^  that  is,  after  an  Interval  of  ^51  17  >  48';  whereas  this  Satellite 
makes  five  mean  Revolutions  in  8}d  i8h  25^4^  Here  we  have  57'^.  to  be  ac- 
counted for  by  the  fcveral  Ineoualities.  Of  this  2 1 '  is  due  to  the  firft  ^Equa- 
tions,  which  is  reduced  to  19  oy  the  Greater  Continuance  of  die  latter  £^/lr/>/?, 
yttfittr  then  Approaching  to  his  Defiending  N$de.  So  that  there  remains  only 
18  I  for  the  Difference  of  the  a</ ^Equations,  whilft  the  Earth  s^raached 
JnpkeTi  by  more  than  the  Raditu  of  its  own  Orb :  and  the  Difference  of  rhe 
id  iEqiBtions  of  the  Firfi  SatMte,  being  according  to  Caffim  8'  j  o''*  the  faid 
Difference  in  the  Fomrth  ought  to  be  1*^  20'^,  inftead  of  1.8'^;  whence  the 
InteMl  of  theft  two  Emetfims  wouW  be  accordinff  to  his  Precepts,  but  85  d 
i«*4(J',  inftead  of  85*  17^48' obfcrvtdr  And  wnereas  1 8'-,  may  feem  toa 
great  a  Difference;  it  muft  be  noted,  firft,  that  M.  Rmer  had  flated  the 
whole  zd  iEauation  22'  oo'^  which  M.  Cafid  has  diminiflied  to  14'  lo''- 
fo  that  inflead  of%L.  M.  Stmer  alk)ws  tj^  and  fecondly,  that  in  the  firft  of 
thefe  Obfervations,  being  about  half  an  Hour  before  Sun^rife,  the  Briglunefs 
of  tlie  Morning  might  weU  hinder  the  ieeing  of  this  fmalleft  and  ftoweft  Sa^- 
teStey  tin  fiich  time  as  a  good  part  thereof  was  Emerged. 

XCnr.  Having  a  great  Defire  to  ohferve  the  Body  ofMarsj  whilft  u±ro^  i^e  Phafis  Mnd 

S<tl  and  Retfegrade  (having  foiineriy  with  a  Glafi  about  1 2  Foot  k)ng,  ob^  ?f^^^l'^  ^ 
^•d  fome  kind  of  Spots  in  the  Phafe  of  it)  though  it  was  not  in  the  /^^ri-^^^T^^' 
heiittm  of  its  Orb,  but  nearer  its  uiphelium ,  yet  I  found  that  the  Face  of  it^  Hook, 
when  near  its  Oppofition  to  the  Sun  (with  a  Charge,  the  x6  Foot-Glafs,  I».  n.p.  rpS. 
•  made  uft  of,  woiitl  weil  bear)  appeaitd  very  near  as  big,  as  that  of  the  Moon";  *+- P-  ^19; 

•to  the  naked  Eye.  Mar.An.r6(^. 

But  fuch  bad  been  the  ill  Difpofition  of  the  Air  for  fcveral  Nights,  that 
from  more  than  20  Obfervat5oi»  ef  it  which  I  had  made  fmce  its  oeing  i&- 
tTQgradc^  I  could  iipd  nothing  of  Satisfadion,  though  I  often  imagined,  I 
faw  SpotSi  yet  the  Infledive*  Veins  of  the  Air  (if  I  may  fb  call  thofe  paiTSy 
which  being  intcrfpeis'd  up  and  down  in  it,  have  a  greater  or  lefs  Refradive 
Power,  than  the  Air  next  adjoining,  with  which  they  are  mix'd)  did  make  ic 
fo  confufed  and  Glaring,  that  I  could  not  conclude  upon  any  thii^. 

On  the  idofMar.  6^  50^  i66\.  in  tlie  Morning  though  the  Air  was  ftill 
bad  enough,  yet  I  could  fee  now  and  then  the  Body  o(  Mars^  which  i  de-     fg.  146. 
fcribed  by  the  Scheme  B ;  as  exadly  reprefcmisg  what  I  faw  through  the 
Glafs  as  I  could.  , 

An.  i661j  Afar.  10.  o^^  20',  m  the  M(H-ning  finding  the  Air  very  bad,  I 
made  ufe  of  a  very  fliallow  Eye-Glafs,  as  finding  nothine  diftind  with  the 
greater  Charge,  and  law  the  Appearance  of  it  as  in  C,  which  I  imagined  might 
be  the  Reprefentation  of  die  foimer  Spots  by  a  leffcr  Charge.  About  5  of  the     Tig,  147, 

Clock 
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Clock  thetanic  Momingt  the  Air  beiiig.veiy-bKl  (rfaon^  to  appearance  ex« 
ceeding  clears  and  cau(}n£  all  the  Stars <o  tmrinkky  and  the  Minute  Stars  to  ap 

Ti£.  148.  pear  very  thick)  the  Booy  feemed  like  D  j  which  1  ftiU  ruf>pofed  to  be  the 
Keprefentatton  of  the  &irie  Sf^ts  through  a  more  confufed  and  faring  Air. 

But  ohferving  ^4r.  zi.  I  was  iurprized  to  fiiid  the  Air  (uiou^  not  fo 
clear^  as  to  the  Appearance  c^  ftnail  Stars)  fb  exceeding  tranipareiits  and  the 
Face  of  Mars  fo  very  well  defined  and  mund  and  diftmd^  that  I  could  m^ 

^i^,  T49.  .iiifeftly  fee  it  of  tlie  Shape  in  E,  about  half  an  Hour  after  9  at  Night.  The 
Triangular  Sjx^  on  the  Right-fide  (as  it  was  inverted  by  the  Teldcopc)  ac- 
.cording  to  the  Appearances,  through  which  all  the  preceding  Fieures  are 
drawn)  appeared  \'ery  black  and  difond,  and  the  other  towards  the  left  more 
dim ;  but  00th  of  them  fufiiciently  plain  and  defined.  About  a  Qiarter  be- 
itbre  1 2  of  the  Clock  the  fame  Night>  I  obferved  it  again  widi  the  fame  Glais, 

SF'^i-  I/O.  apd  found  the  Appearance  exactly,  as  in  F ;  which  I  imagined  to  ihew  me  a 
JMotion  of  the  former  Triangular  .'fou 

A.ior.  11*  about  half  an  Hour  after  8  at  Ni^ht^  finding  the  fame  ^^s  in 

a^i>.  If  I.  the  fame  Pofture  (as  in  G^  I  concluded  that  the  precedii^  Obiervation  was 
only  the  Appliance  of  the  fame  Spats  at  another  Height  and  Thicknefs  of 
.the  Air :  ana  thought  n^  felf  confinned  in  this  Opinion,  by  finding  them  in 
muck  the  lame  Poiture,  A.4r.  23.  about  lialf  an  Hour  after  p  (as  in  H) 
jthough  the  A  ir  was  nothing  fo  good  as  before. 
Jldar.  li.  jhsj^z  5  of  the  Clock,  the  Air  being  Ikht  tin  We^ht)  though 
^.  1/3.  moift  and  a  littk  hazy ;  I  plainly  few  it,  to  iiave  the  Fomi  rq>raented  in  I. 
.which  is  not  reconcileablc  with  the  other  Appearances,  unleis  we  aUow  a  Tur- 
binated Moti'^n  of  A^ars  upon  its  Centers  Which,  if  fuch  therebe^  from  the 
jObfervatiom  made  Mar*  x  i,  2  2$  and  2 3 .  we  may  guefs  it  to  be  once  or  twice 
•in  about  £4  Hours,  unlefs  it  may  have  f(une  kind  oriibrating  Modon ;  which 
/eems  not  fo  likely. 

"Me  TntiUUx  of    XCIV.  -4».  i  S7  2 .  Scft.  Mcrameira  &  Tubo  14  pedum,  Manis  Diftandas 

jS^Fi^ifteed  ^  ^^^^^  F^^^s  eadem  Node  dimenfus  fum;  unde  didici  ParaBaxm  ejvsAcTB' 
n. 89.  ]>.  fi is!'*^'  &  Pmgei  nunquam  majorem  effe  Scrupulis  Secundis  25'';  unde  fequitui* 
n.^e.f,  6x00.  Solis  efTc  fummum  10''',  &  Diftantiam  2 1000  Terra  Semidiametros. 

TUcesofMxrs  XCV.  I.  -4».  1(^72.  Maii  14  mane,  ibat  A^tU  Sidus  prope  SteDam  di- 
^^^'r^^^  dam,  Qua  ad  Cltmts  uiquaru ;  cujus  Latitudo  2*"  d  q!\  Locus  turn  «w*»,  z^^ 
Kfr  vilrZc^L  12^  Q'^  ^  ;  Strtctio,  24^  5'  00'^.  i  qua  notabam. 
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Mr,  Flamrtcc.l. 
».  86.p.  J039. 


24-5 

o     / 

u4IIr<i /vxi  verfc     9  40 

ir   12 
12  00 


2h  29'''  mane,  Mortis  in  eodem  ? 
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z^  2p'.  mane  \AigHlHs  ParalUSlicus  erat 
Ei^  Afars  in  Confequentia  Fsxa         — -- 
cum  majori  Latitudine  Auftrali  -— 

Mams  proptCTca  Latitudo  — 
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Locus  vems 1^^.  J  ^; 

r.-^.  iffSj.  Die  5.  Mm  9^  12'.  Mi^s  Conjunftionem  celcbrabat  cum -4^  Dantzick ; 
Tenukima  "Stella  ^£f  ..4i^««e  ^/r^«w,  quae  modo  degit  in  15^  49'  j^//^^M.Hcvclius. 
tfs.  &  Utk.  i^  48'  33^  Bon  fie  ut  in  ipfa  Conjunaione  vix  ultra  40'^* "'  '^"•^*  ^^** 
i^likri  infra  didam  Stellam  incedetct. 

XCVI.  I.  M.  Bfitattbn  hath  fignificd  fiom  ?(?iiw4  that  he  hath  Obferveds'/v//  in  Venus; 
Inequalities  in  Finns  as  in  the  Moan.  h.  ^-  Buratti- 

2.  I  have  at  laft  difcovered  towards  the  Middle  of  the  Body  of  rcnns  t^T^tJiilllf 

rt  dearer  than  the  reft,  by  which  one  may  Judge  of  the  Motion,  or  thd  Vcnus  5  by  m, 
.eft  of  this  Planet.  Caffini. ».  32. 

The  firft  time  I  (aw  it,  vr^OSlob.  14.  i(S<J<J. .5^  45'.  /.  m.  and  then  this''* ^'^*  ^g 
Bright  part  was  very  near  the  Center,  on  the  North-fide.  And  at  the  fame''  ^^'  '' 
time  I  obferv'd  Weftward  two  obfcure  SpotSy  fomewhat  oblong ;  but  I  could 
not  then  fee  that  Refplendent  port  long  enough  to  conclude  any  thing  from 
thence»  nor  was  I  able  to  fee  any  thing  well  or  thofe  parts  till -^r/7  2 8,  i66j. 
on  which  U^y  a  quarter  of  an  Hour  oefore  Sun-rifing,  I  faw  again  a  Brignt 
part,  fituated  near  the  Sedion,  and  diftant  from  the  Southern  Horn  a  little 
more  tftan  ^  of  its  Diameter.  And  near  the  Eaftem  Ring  I  (aw  a  Daik  and 
fottlewhat  Oblong  i/wr,  which  was  nearer  to  the  Northern  than  the  Southern 
H<>fn^  .  At  the  Rifing-of  thtStm  I  perceived,  that  this  Bri^t  part  was  then 
no  more  (o  near  the  Southern  Horn,  bat  diftant  from  it  4.  of  its  Diameter. 
This  gave  me  gfeat"Satisf5aion;  But  I  was  furprifed  at  the  feme  time  to 
find,  that  the  fame  Motion,  which  was  made  from  South  to  North  in  the 
Inferiour  part  of  the  Disk  was  on  the  contrary  made  from  North  to  Soiith 
in  the  Superiour  part ;  whence  the  Determination  of  the  Motion  may  be  bet- 
ter taken :  For  we  have  no  Example  of  the  like  Motion,  except  it  be  in  that 
of  the  Libration  of  the  Moon* 

The  next  Day,  at  the  Bifing  of  the  5iw,  the  faid  Bright  part  was  not  far 
from  the  Sedion,  and  diftant  from  the  Southern  Horn  4*  of  the  Diameter. 
When  the  S$m  was  4.  Degrees  high,  the  fame  was  lituatcd  near  the  Seftion, 
remote  from  the  Soutn?m  Horn  4.  of  the  Diameter.  The  S$m  being  hich 
45^'  .10''.  it.  feemed  to  have  pafled  the  Center,  and  that  the  Sedion  of  tne 
Disk  did  cut  the  fanie.  The  Ssm  being  7^  high,  it  appeared  yet  more  advan- 
ced Northward,  together  with  two  Obfcure  Ffots  feated  between  the  Sefti- 
on and  the  Circumference,  and  equally  diftant  from  one  another,  and  from 
each  Horn  on  both  Sides.  And  the  Sky  being  very  clear,  I  obfei-ve  J  the  Mo- 
tion of  the  Bright  part  for  i  ,V^  which  then  teemed  to  be  exadly  made  from 
SoiuJi  to  Nomi  without  any  fenfible  Inclination  Eaftward  or  VVcftwaid, 

Vol.  I.  I  i  i  Mean 


Mean  time  t  perceived  in  the  Motion  of  the  dark  Spots  (b  great  a  Variatloiv 
that  it  cannot  oe  afcribcd  to  any  Reafon  in  Opticks. 

Maj  lo.  and  15.  Before  SHn^Rifing,  I  faw  ftill  the  Bright  part  near  the 
Center  Northward. 

Laftly,  June  5.  and  6,  Before  the  Rifing  of  the  S$my  I  fiiw  the  fame  be* 
r.vcen  the  Northern  Horn  and  the  Center  of  this  Planer,  and  I  noted  the 
fame  Irregular  Variation  in  the  Obfcure  Spots.  But  when  Finsu  b^an  to  be 
farther  removed  from  the  Earthy  it  was  more  difficult  to  obferve  the  Phc^ 
nomena. 

It  is  very  difficult  to  determine  any  Thing  of  the  Motion  of  thefe  Sfots ; 
Yet  this  I  can  fay  (fuppofing  that  this  Bright  part  of  Fermsy  which  I  have 
obferv'd,  e(pecially  this  Year  166 jj  hath  always  been  the  fame)  that  in  lels 
than  one  Day  it  abfolvcs  its  Motion,  whether  of  Revolution  or  Libration,  fo 
as  in  near  2;  Hours  it  returns  to  the  fame  Situation  in  this  Plancpy  whickyec 
happens  not  without  fbme  Irregularity.. 


A  The 
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fyc'     XCVII.  ^.  1585.  Au^.  4.  hora  fere  i.  m.  Fenus  ^  Stella  Fixa  5.  Magni** 
r ,  ^Y'^^tud.  i  Ventre  fcil.  Pollucis  non  nifi  i5^.  rcmovebatur  Auftnim  vcrfus,  id  quod 
M.  Hcvelius.    ^^  Mtcrometro  accurate  compen.. 


XCVIII. 

Mercury  obfer- 
'vtd  in  the  Sun, 
1690. 4r  Nu- 
remberg; iy 
Af.  Jo.  Phil. 
Wurtaclbaur. 
n.  ipi.  f,  483. 
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Die  3 1.  OHob.  m^ 

Sol  i  niibibus  emerfit,  Mercttrhu  iadifco  ejus  fii- 
perne  in  Tab.  obfervatoria,  ^  Verticali  ad  dex-f 
tram  (revera  ad  La^vam)  diftans  plus  quam 
Dim.  Dig.  i  Limbo  exitunis  appanut. 

Mercwrim  poftquam  Unduknti  Limbo  Solis  ad 
Min.  Temporis  adhaeferat,  ejciit  ad  14^  ^  Ze^ 
nith  Septentrionem  verfus 

Altitudo  SoUs        >■  


38  j8 
47  48 
j<J  14 
58    7 

liill 

Ratio  Diametrorum  Sobs  &  Ntulei  MercHrii,  dum  Luddo  Sobs  Difco  fm-' 
orabatur,  <nuntum  pa:  aunm  haud  6tis  cBxcaom  coDJid  potmt,  oat  ut 
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(  4^7  J 

"toco  ad  8i«  Poftea  quAi  ad  Limbum  Fobs  pcrvenerat,  ejufque  Limbo  Un- 
dulanti  ad  Minutum  fer^  adhasfitarat,  &  genuinam  Rotunditatem  fuam  (quae 
antea  ex  luce  Difci  SoUris  fbrmam  quafi  EUipticam  menciebatur)  recuperarat* 


-erat  ut  looo  ad  12J. 


XCIX.  jIn*  1^97.  Nhv.  }.  ft.  n.  7h  25''  cum  Sol  h  mibibus  EmerfifTet  di-  Mercu-y  oh- 
re&o  ad  ipfum  Tclcfcopio  Differentia  Afcenfionis  Redx  Centri  MercarU  Oc-  f^^^^.^^j^^  ^^^^ 
cidentalis  &  Centri  Solis  obfervata  per  Horologium  fuit  Hor.  ^n'lC^i'J  ii, 

DiflerentiaDeclinat.onis-^i/^rrriirriiMeridionalis  fuit  Grad,--o         6      20   ^  37^- 

8  ♦  •  5 '.  Dififerentia  Afcenfionis  Reftae  Centroi|im  Aiprm-ii  ? 
Occidcntalis  &  *&/tf  fiiit  Hor.         -         -     P       ^^     5^ 

Differentia  Declinationis  Grad.  ■  —  o        4     42 

8  •  8  58'^  A^go  Prscedens  Merctirii  pervcnit  zd  Solis  Marginem  Praece- 
dentem. 

8  10'  24'^  Merctirim  totus  Emerfit  h  Solis  difco  Telefcopio  pedum  18 
obfervatus. 

Ex  his  obfervationibus  inviccm  comparatis,  quantum  ex  hoc  brevi  interval-*' 
lo  inftrri  ^tuit,  adventum  A  ercfirii  ad  medium  ipfius  femitae  in  Solis  Difco 
Trigonometrice  deduxi  6^  1 1'  1 8 '.  poft  Meridiem. 

Nodstm  vero  jifcatdentem  Merctirii  in  G  14^  42'.  adhuc  promotiorem 
quam  per  obfervationes  u4wu  i6yj. 

IncUnatiapiem  autem  Orbits  Mercurii  ad  Eclipticam  ex  poftremarum  obferva- 
tionum  comparatione  inveni  6^  23',  quam  ninilominus  ob  breve  hanun  ob- 
fer\  ationum  intervallum  praeferre  non  aufim  ei  quam  ex  SinerifibHs  obfervatio- 
nibus R.  P.  Fomtnof  longb  majori  intervallo  diftantibus  deduxi.  fc.  6^  ^o\ 
propius  accedentem  ad  Tabulas  Rudolphinas. 

C  y.ercurii  VinertfyHe  Sidcra  SoUs  Difcum  fubintrare,  ac  inftar  Macula- ^^T^y'^^^^^ 
rum  Nigricantium  in  Lucido  ejus  Ofbe  allquando  confpici,  tam  ex  Verioris  ^,'^"^^^^^^^        * 
u0rommU  Principiis,  quam  ex  indubitata  Obfervantium  Fide,  dudum  com-^.^rs  -ant h  the 
pertura  eft.     Qua  vero  Lege,  quibufve  Conditionibus,  quantifque  Annortim  Sun ;  by  Mr. 
Intervallis,  haec  Phaenomena  nobis  fpeftanda  prxbentur,  nefcio  an  aliquis  ex  ^'alc) .  ».^  195.. 
u4(ironomi6  Hodiernis  ritb  definiverit :  Certe  nihil  hac  de  re  inter  Typis  n^^'^-y^/^i^//'^^' 
data  hucufque  mihi  vifum  eft.     Quapropter  ncn  Ingratum  fore  arbicraru^j 
huic  Inquifirioni  ferio  opewm  dedi,  ac  Differtatione  hanc  rem  maxime  per- 
plexam  paucifque  intelleSam  me  plenius  enucleaturum  conFido. 

Has  Plmetarwn  Horum  Phafes  femper  in  Retrogradientium  cum  Fole  Con- 
junftionibus  fieri,  cum  fcil.  Sol  NodU  eorum  adco  vicinus  fit  ut  Phincta  Soli 
junfti  Latitudo  Semidiametrum  Solis  non  excedat,  per  fe  fatis  ccnfpicuiim  eft; 
quo  vero  facilius  Limites  ac  Conditiones  liarum  Conjunftionum  pcnxftigan, 
cumque  Calculi  Ekmenta  omninD  diverfi  finr,  uterquc  Planeta  figilFacim  tra- 
ftandus  eft  :  ^  Mercurio  itaque  exordiamur. 


Hiyus  Pianetas  Nodnm  Jlfcendcnttm^  juxta  niipcras  &  accuratas  Obferva- 
tiones, prope  I5^*7i/^r/,  feu  potius  ad  qs  15^  44'.  ^  \^  ^  y^ .  '\\oq  nopLTo 
feculo  repcriri,  pro  comperto  habcmu^.     Dsfcendcntcnt  vero  Oppofitam  r.d 

I  i  i  2  <^  15^44' 


(  4^8  ) 

tfi  15®  44^  ai^^  T*  Angulum  autem  quo  Planum  Oibitas  Mtremudis  ad 
Ecliftkam  Inclinatur  fatis  bene  (e  habet  apud  Kephwmy  viz.  6""  54"".  Jam  ex 
probatiffimis  Hypothefibus  conftat  MercttrU  in  Nodo  Jlfiendemt  conftitud  Di- 
fiantiam  ^  Sole  efle  partium  J  I3<^5»  quarum  media  SoUs  Diftanda  ^  Tmvi  (it 
1 00000 ;  dum  vero  Nodmn  Alterum  occupatj  Diftanria  ifta,  in  iifdem  parri- 
biis  menfurata,  fit  45308.  Sol  vero  NoJk  AjttfidtnA  Oppofitus  difbt  ^  TerrA 
eidem  Junfta  partium  iftarijm  98955,  ad  Nodum  vero  Akerftm  eadem  Inter- 
capedo  fit  10 1007.  Atque  idcirco  Merc$trms  Soli  Conjun&us  ad  NoJttm  jif 
cend.  diftat  a  Terra  partibus  ^^7591 :  ad  Nodum  vero  Defimd.  partibus  5  5<^99. 
Quae,  cum  inter  fe  valde  difcrepent,  feparatim  etiam  confiaerandae  veniunt 
Conjundiones  illas  qux  ad  divertos  Nodos  fiunc>  Calculi  Elementis  Compen- 
dii  gratia  Synopticc  expofitis.. 


Conjmgattir  Mercurius  Retrogradus  cmm  Sole  CemrMiter  ad  Nodum  Afcenden- 
tern,  Menfi  Odobri ;  ac  cx.diSHs  Hjfathejibus  habebkur. 


I  ^7591 


Longitudo  Solis  ii  Prima  Stella  Arietis 

Longitudo  Mercurii  ex  Sole  vifi 

Diftantia  Mercnru  ^  Sole  

Diftantia  Mercurn  ^  Terra 

Angulus  Inclinationis  OrbUa  Mercftru 

Motus  6  Horar.  Mercmii  ex.  Sole  vifi 

Motus  SoUs  in  iifdem  6  Horis 

Hinc  Motus  Mercterti  ^  SoUy  fex  Horis 

Et  Motus  ejus  3l  Sole  ex  Terra  vifo,  6  Horis         — 

Et  Angulus  Viae  Merxwru  intra  Sokm  vifae  cum  Belifttm 
ca  ■  -^— ,  , 

Hinc  Motus  Mercurn  in  Orbua  fiia  vifibili  6  Horis    — 
Deinde  Motus  Mercwrii  in  Anno  Siderio  ultra  quatuor  Re- 
volutiones  «  —  .^ 


In  Annis  Tredecim  itaque  ■  — 

Defunt  itaque  ad  Revolutiones  54  Integras         — 

Quod  fpatium  pcrcurrit  MercMrius  in  * 

Quibus  promovetur  SoUi  Locus ;  ac  5  in  Nodo  Situs  tan- 

tundem  diftat  ^  Conjtm^Ume  Terra  ■ 

At  Arcus  ifte  ex  Terra  (pedatus  fit         —  — 

Unde  ex  dato  Angulo  Via  vifae  8^  15^  provenit  Baju^ 

five  Diftantia  ^  ConjunSione  Vifibili         —         

Qui  Arcus   percuiritur  ^  Mercurio  juxta  Horariam  da- 

tam  *-  ,  - 

Excedunt  vero  1 3  Ami  ^ideru  totidem  y«&ivw  cum  In- 
tercalationibfis  wbus  --|^  *^  »^         j 
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f  4^9  ) 

Itaqoe  Mrmrks  iwatitur  ad  Sokm  ^^A^mJulUMi 

13  atque  iniiiper  -  ■  ■    - 

Vel  cum  quani<H:  Imerc^ikukffAmy  G  prscedois  Annus 

fit  teitius  i  Biffext.  ■  — 

Ex  arcu  vcro  55'  10  ".  &  Angulo  date,  fit  pcrpendicula- 

ris»  five  proxima  Diftanda  9  ^  Sole         

Itaque  5  poft  ix  Annos  intra  Solem  conlpicuus,  8'  5". 

Borealius  Incecut. 


Pari  Arg;umento  in  ^.6.  ,/bnm  Sidcriu  movetur  S 
Defunt  Itaque  ad  Kevolutiones  ip  i  Int^ras 

Hoc  eft  in  Tempore 


Quo  promovetur  Sol 
Hie  arcus  fe  Terra  vifus  fit 
B^  vero  ei  competens 


Tempus,  vero  quo  Mercnrim  Ba/m  percurrit,  fit     — 
Excedunt  vero  46  jljmi  SiderU  totiaem  Jubmos  cum  1 1 

Intercalationibus  — 

Ac  Mercuriui  revertitur  ad  Solem  poft4<$  Annos  y$tUmos 

atque  infuper  -■ 

Vel  cum  duodecim  Intercalationibus^  ut  fit  cum  Annus 

prsBcedens  fit  Secundus  vd  Tertius  ^  Siffextili    

Perpendicularis  vero>  quo  Mercurm  in  Boream  provehi- 
•  tur,  fit  ■■  '    ■  — 


Periodus  vero  maxime  Accurata  Mcrcurii  ad  Sokm  abfbl- 
vitur  Annis  SUHeriis  26}  atque  infuper         ■■     ■ 

Hi  vero  SiderU  fuperant  totidem  Jmanes  cum  66  Inter- 
calationibus ■    -  ■ 

Unde  poft  %6x  Annos  JttUanoiy  Mercmm  ad  Solem  re- 
volvitur,  tardius  vero  ■  ■ 

Quod  fi  praecedens  Annus  Btjfextilis  fiierit,  addantur   — 
Poft  hoc  demum  Intervallum  Borealius  Incedit  ■■ 
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Caeterae  vero  Periodi  Latiores  ex  jam  Inventis  facili  negotio  eniuntur,  funt* 
que  vel  6  vel  7  Annorum. 

Quae  Septem  Annis  abfolvitur,  MercurtHm  deprimit  verfus  Auftrum  22^ 

47^^,  ac  Septem  Dies  integros,  minus  9  Minutis,  citius  provenit,  fi  duae  fue- 

rint  Intercalationes.     At  cam  una  Intercalation^  cum  fcil.  Annus  prior  BiS'^x- 

tilis  fit,  6  dies  fubducendi  funt,  additis  tantum  j)  Minutis,  ut  prius. 

Rarius 


(  490  ) 

%mu$  Vero  poft  fcx  Annos  in  SSHs  difco  conipicitur  itenun  Vagus  ille  Ph: 
neta  qui  exafta  hoc  Periodo  jo^  50  ^  Boreabus  tranfit ;  idqde  ta'diusj  9^ 
17^  25',  11  Annus  pwcdedens  fit  Secundus  vd  Tertius  a  Bijftxtilh  aliter  8i 
17"  zy  addcndi  funt. 

Jtariter  fi  fiat  Conjunftio  ad  Nodum  Defcendentem  Mtnfe  Aprili. 


■  Longitudo  SoUs  a  Prima  Stella  Arietis 

yl/frr/^m  Longirudo  ex  »$((?/(?  vifi         —  —         — 

Diftantia  Planetae  a  SoUmx.  prius         —  -—       |  45508 

Diftantia  ejus  a  7>rr4            -          —  —         )  55<5^9 

Motus  Mercwii  a  Sale  vifi  Sex  Horis  —         — • 

Motus&fif  in  codcm  tempore            ■  — 

yioiws  Mcrcurn  ^  Sole  —          —  —         — 

Hinc  Angulus  f^ta  vifae  Mercurii  intra  Solis  difcum  cum 

Ecliftica  fit                            —  _            — 

Motus  vero  vifus  k  Terra -m  6  Horis 
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o  o  43  21 

o  o  28  52 

o  10  18  00 
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'Uride  fcquendo  methodum  calcnli  praecedentis,  evincitur  i^4&ro5rr««w  poft 
13  Annos  atque  infuper  ^<1  7^  37^  ad  SoUs  Conjundionem  revolvi ;  quod  fi 
pnpcedens  Annus  fiierit  Tertius  ^  Bipxtiliy  tunc  addendi  fiint  2'^  7  *  57^ 
tantum:  2lc  turn  A.'ercuriHs  16^  ^^''.  Auftralius  incederc  reperietur. 

Poft  4(^  vero  Annos,  cum  12  Intercalationibus  addantur  o^  7*^  14^  &  faa- 

-bebitur  Mercurius  Soli  Cotijun.T:us  in  Tramite  Auftraliore  2'  2j".  fi  vero 

Annus  Prior  Bijfextilss  fiierit;  vel  ab  eo  Primus,  addendus  eft  id  j\\  14'.  ut 

;  habeatur  accurate  Synodus.     Similiter  poft  2(^5  Annos,  quibus  Mercurms  in 

Auftrum  dcfleftirur  ©'22'^.  Addendus  eft  vel  id  nh  49'.  vd  i  ih  49 \  juxta 

.  Legem  in  priori  Cafii  praefcriptam. 

At  Annis  fcx  vel  leptcm  6b  viciniam  Terra  ac  Planetay  atque  idcirco  ob 
ampliatos  Arcus  ad  hunc  Nodumy  non  revertitur  ad  Solemy  ut  intra  Difcum 
appareat.  Poft  Annos  autem  55  Solem  Tranfit  ViS  magis  Boreali  14^  2".  ac 
haoetur  momentum  Conjunftionis  fiibducendo  ^  Prions  tempore  5°  oh  25'. 
fi  fiierit  in  Anno  Tertio  •'  BiJfextlU;  aliter  fiibduc  2d  o^  25'.  tantum. 

His  Invenris  facile  erit  continuare  Calculiun  pro  omnibus  hifce  Conjunfti- 
€jnibus  Mercurii  cwmSoky  idque  cum  fumma  certitudine,  ac  fine  uWa  hxfita- 
tione,  an  omnes  poflibiles  habeantur  necne :  Sola  Additione  obtinentur  mo- 
menta Conjunftionum  ac  Diftantia^  Planetag  ^  Centra  Salts ;  unde  etiam  ope 
Tabellae  depromuntur  Durationes  harum,  ut  ita  dicam,  Echpjtsmh  ut  m'hil  fit 
.quod  in  hac  re  dcfiderari  videatur. 

Epachas  vero  quod  fpcdar,  eae  tutius  Obfervatorum  induftria  comparantur, 

quam  calcuK  cujufvis  Subcilitate :  adeoque  degimus  in  primo  Cafu,  notabi- 

lem  ilium  Tranfitum  Mercurii  quem  ipfe  in  Infula  Sa»£la  Helena  perfeaiffime 

^bfervavi,  Ofif.  28.  u4n.  i6jj.  St.  Vet.  &  cujus  Medium  ex  Initio  &  Fine  de- 

terminavi  in  prxdifta  Infula  quidcm  oh  4'.  p.  m.  LQndiniv^xo  0*1  28'.  p.  m. 

Semita 


( +?I ) 

Semita  vcro  qua  incedere  vifus  eft  Planeta  4^  40''.  BorealicM'  crat  Solis  centro.- 
In  altoo  Cafu,  viz.  cum  Mercuriks  ii^/Kconjungitur  Menfe  ^friUy  ex  CI.  He^ 
velU  Mercfirio  in  Sole  vj/S,  p.  72. 75.  Epocham  defumere  placuit ;  nempe  quod 
u4or.  i^.At.  i66z.  St.  Vet.  6n  S^.  p.  m.  GcdofUy  hoc  eft  4^  52'.  Londini^ 
Mercm-ms  Solis  centro^proximus  appanlit,  utpote  in  medio  Tranfitu,  fimul- 
que  diftabat  ab  eodem  Centro  4'  zf^  ad  Boream.  Hinc  juxta  praecepta  orae- 
mifla,  omnes  online  vifibilcs  Conjundiones  Mtrc$tru  cum  Sole  fimul  exhibere, 
cxigui  Laboris  opus  erat :  ac  in  Exempliun  quod  cuivis  in  pofterum  imitari 
Kc^,  accipe  hujus  Scculi,  ab  invento  Telefo^io,  quotquot  ufouam  apparuere 
huju(modUPh«nom€Ba,  vd qux  etiam  in  fequcntis  Seculi pofteris  apparinua^ 

iimt. 

Series  Mometttorftm  efrnhns  Mercurius  Soli  ConjmtElMs  intra  Difcum  ejM- 
conffidtwy  fer  jrdfem  &  fittnrwn  Sccnbrnfj;  cum  Diftantiis  Planef^^  Solb^ 
Qentro. 
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Trahlitm  qui  figno  ^  notantuTf  Ifiniim  ot  ptfte  Yifibiks  funt^  qui  vero 
Egno  *  *,  toti  cx)iupici  poflunt. 

Notandum  veto  eft  5o/b  Diamecnim  ad  Nodnm  ^tM  jifiemletttem  menfe 
O^ohrt  occupare  ;  i'^  i^!^U  atque  adco  Maximam  Durationem  centralis  Tran* 
Cms  cffe  5^  zp^  Menfe  vero  j^^li  Diameter  Solis  fit  3 1''  54''' ;  uade  ob 
tardiorem  Planets  Motum  oritur  Duratio  Maxima  8^1^:  Qiiod  fi  Oblique 
incidat  Mfrcurinsy  Durationes  has  Breviores  redduntur  pro  ratione  Diftands 
i,  centro  Solis :  Quoque  perfedior  Caladus  hie  reddatur,  fequentes  Tabdbs 
adjunxi,  quibus  exhibentur  dimidiatas  Durationes  harum  Ec^/btm  ad  finguh 
minuta  Diflantias  Vife  ^  centro  SoUs;  qus  Additas  ac  Sublatas  ^  Conjunaio- 
nis  memento  in  priori  Tabula  invento>  Jmrmn  ac  Fmm  totius  Phsnomeni 
defignant. 
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O'bfervationes  omnes  hucufijue  Habitas  ric^  reprae&itant  hi  Numeri,  ax 
<€ft  jquod.duhitem  de  Futuris,.  cum  ex  omnibus  Planetis  Mercurmh  S^U  proxi- 
ttmsy  qos  Centro  adeo  vicinus  fiu  urdiorum  Centrorum  tnteiventu  minimi 
cieatuT)  nee  deviationibus  illis  qus  k  casterorum  Syllemate  oriuntury  quibuP 
que  fuperiores^  prxfertim  Satumusj  obnoxii  funt>  quod  fentiri  poflit  inteitur- 
Detiu:. 

PanJIaxes  confultb  omifi,  xir  perexiguas,  quaeque  Locis  diveriis  diyerfe 
obvenientes  iGeneraliori  Calculo  immifceri  non  debent ;  quodque  etiam  quan- 
ts fint  non  £itis  adhuc  conftat^  fed  potius  ex  hujufmodi  Obfervatis  tutiuime 
derivari  poflint :  Dlametri  etiam  Aiercurii  rationem  non  habui,  quia  fupra 
fidem  Parvus  pcrpaucula  folum  Minuta  Limbo  adhaerere  videtur.  Ex  Ob- 
iervatione  accuratiflimi  deprehendi  vix  duo  Minuta  ehpfa  dum  torus  &  Sck 
cgrederetur  OSot*  z8«  1677*  unde  conclufi  Diamctnim  ejus  o^  ii">"ac  jux* 

Tol.  I.  K  k  k  ■      .     ta,^ 


*.. 


•  t 


f  4H) 

ta  rationem  Diftamiarum  ^  Terra  ad  Nbdttm  j&erum  o'  i  j''l.  fcrc ;  adeoque 
tunc  5  -I  Temporis  Minuu  infumi,  dum  Toms  Planeta  SoUs  Linbum  Direftc 
pervadit :  Oblique  veto  tranficns  paub  diutius  hfaeret,  fecundum  ac  SecantCf 
Angulorum  Incidcntix  augentur.  i£quationes  ctiam  Temporis  baud,  opus 
eft  ut  sftimemus,  quia  perplures  dies  hinc  inde  in  atroque  Meftfe  Conftante^ 
ac  quafi  Invarbt»  perfimint*  •       "^ 

Dt  npili  Veneris  cum  Sole  CtnjtinErmte^ 

yinus,  quamvis  Syderum  omnium  fpeciofiilima,  n£re  Sexus  (ui>  fine  mu- 
ruato  Culm  ac  Splcndore  afcicitio  in  Confpedum  prodire  vercwr :  Hoc  cte- 
nim  Spedaculum  inter  yiflronamica  longe  nobiliflimiuny  inflar  Ludorum  Se- 
rularium,  integri  Seculi  Mortalibus  invident  Momiun*  arftae  Leges.  Unico 
veix)  hoc  ob(ervato>  fiiranniaL  cum  certimdine  Diflantiam  Solir  a  Thrd  decermi* 
nai  i  pofTe,  qu3B  ob  Parallaxin  alias  prorfus  Infoifibiiem  Vagis  Terminis  hu* 
cufque  definita  eil>  pofth^  declarabimr.  Periodos  vero  quod  attinet>  ills 
non  adeo  Accurate  ac  Mercftriaks  defcribi  poflunt,  cum  Fefuts  Ibnel  tanmm 
ab  Orbe  Condito,  idque  ab  Hortoxio  noftro,  intra  Soils  Difcum  deprehenfa 
fit :  Corredis  autem  Motibus,  quantum  per  Rudiofes  Yeterum  obfetvationss 
licet^  accipe  jam  fummam  Calculi. 


prima 


if 


tn 


Sol  itaque  ei  juogitur  In  pundo  oppofito ;  hoc  eft,  per. 

haec  Secula»  circa  finem  Navemtm  — — 

T^iR^nth  Fhfcris -^  SoU  pmum        '  \    719^7 

Diftantia  f^hterisi  a  Tirra  —  j    2  ^45  8 

Inclinatio  Orbits  FitKYis  ad  Ecliftkam 


Motus  Venerh  in  8  Annu  Sjderiisy  fupra  15  Revoluti- 
ones 


."  ^ 


Motus  f^incrU  in  2  j  5  jinms  SjderUs  fupra  581  Revolu- 

tiones  _— 

Motus  f^enerif  in  245  ,^1nms  Sjderiis  fuprti  595  I^cvolu* 

tiones '  ■■  —  — 
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Ex  hi^  Principiis,  inito  CaTcufo  juxta  Methodum  in  Mercurio  expofitam, 
pioveniunt  intervalla  Temporum  ac  Diftantiamm  ut  fequimr. 

Poft  1 8  Annos  Fenm  revolvitur  ad  Solem  fc.  iiiblatis.  a  prions  Tranfitus 
momento  i^  lo^  52^4.  Incedit  vero  Planeta  Sqhica  24'  41".  priori  magis 
Auftrali. 


Poft  Annos  2}5,'AdditIs  2^  rb^p',  Fij$$it  itemm  SoUm  ina^di  poteft, 
fed  vii  iV  l7/\  Borealiori :  Qjiod  fi  praccedens  Annus  BifextUU  fiierit 
5:-^  lo'i  9*.  addendi  funt. 

Poft  Annos  245  rems  etiam  SoUm  tranfire  poteft,  auferendo  tantum 
o'^  45 '•  A  prions  Tempore ;  Auftralius  vero  incedit  1 3 '  8^' :  Quod  fi  prsec©- 
dens  Annus  SjgJArr^  fuerit,  adde  2  jh  17^ 


r4?5 ) 

Et  In  omnibus  his  AppuUibus  f^ineris  ad  Solepffy  McnTe  Nbvemhi^  Angtilu$ 
Vix  Vife  yineris  cumEclftka  fit  9®  5'.  ac  Motus  ejus  Horarius  intra  :Solem 
4^  Y^ ;  cumq;  Semidianoeter  j'^/at  fit  16'  zi^^  provenit  Maxima  Duratio 
Tranfitus  centri  Veneris  7H  j^ ', 

Deinde  ccMijungdntur  Sol  &  ^mmt  ad  Nadnm  Difcendentem  Menfe  Mm  ;  ac 
juxra  Numeros  eofdem  fupputamur  intervalla  eadcm.  Poft  8  Annos  auJeren* 
di  funt  z^  6^  55*',  zcFemts  OrbitS  19'  58  '.  Borcaliori  pertranfibit. 

Poft  Annos  255  addc  z*!  8H  18 ^  vel  fi  prior  Annus  BiffixtUu  fucrit  j-^  8^ 
18'.  &  habebis  Finerem  Aiifbaliorem 9'  ii". 

Denique  poft  243  Annos,  adde  d  ih  z}\  vel  fi  prior  Annus  BiffextiEi 
fuerit  i<i  i^  z;^  &  reperitur  f^hmt  iterum  5^'  Conjunda>  fed  in  tramite 
lo'  37^^  magis  Boreali. 

In  omni  ad  hunc  Nodmn  Tranfitu  intra  Solem^ '  Angulus  Vix  Vifac  PinnU 
cum  Eclatka  fit  8^  z8^ ;  ac  Horarius  ejus  Motus  4'  00''' ;  ac  Soiis  Semidisn- 
xnetro  fubtendente  15''  51'';  provenit  Duratio  Maxima  centralis  Tranfitus 
ctiam  7^  5^ ' ;  prscife  eadem  ac  ad  Nbdftm  j^ttrmn. 

Quoad  Efochm ;  Ex  Ingreflu  quern  fbliun  vidit  Hmrex'ms  in  Sok  jamjam 
occafiiro  concluditur>  Fhurem  j'tof  Jun<5bm  (\xSkLimdifd  1539.  Nw.  Z4^ 
6^  37'.  fed  verfiis  Auftrum  incefliflc  8^  i</^.  Menfe  Mm  vero  k  neminc 
Morabtim  hucdque  iiKra  iW!M  vifa  eft^  fed  ex  Numeric  meis  quos  non  mul« 
Turn  k  Cdk>  {d>hifuros  confido^  conflat  Fhrntm  proximl  vice  S^em  fubituraoi 
^.  ij6i.  Mnii  z^i  i7h  55'.  medii  fciL  BclMy  ac  tunc  Diftare  ^  Centro  ejus 
*verfus  Auftrum  4^  1  ^^'.  Hinc  &  ex  prsmims  Kevolutionibus  facili  n^tio 
onmia  hujus  generis  Phamomena^  per  Milleaium  inte^nim  computavi>  ut  in 
(teqaotti  Tabott  exfaibentur% 


IJO  FB  MB  RL 


UWH% 

2)^.  k  Cm.  0 

6. 

h.     ' 

1 

'/  , 

9x8 

£0 

zi  55 

S 

n  B 

II^I 

ZO 

zi  ro 

K 

55  A 

^39« 

»J 

7  ZO 

4 

S8  B 

1611 

16 

xy    %9 

i« 

II  B 

X6i9 

14 

«  57 

8 

30  A 

i«74 

iS 

16    /fS 

3'" 

5  5 

XI09 

19 

1     %6 

H 

%5  B 

2117 

tS 

x6      J 

19 

5  A 

Kkk  a 


MA  10. 


r 


(  436  > 


MAIO. 


Ann* 

• 

Tet^.  CoHJ. 
d.  h.  ' 

1 

<  // 

1048 

24  i» 
H      8 

45 

$  50  R 

ii8j 

H 

5  }i  A 

1291 

2S   15 

9 

14  27  B 

1518 

^25  Id 

3» 

14  52  A 

1526^ 

V3   9 

57 

5   <J  B 

1761 

i5v  17 

55 

4  15  A 

ij69 

2j\  II 

00 

ij  4}  B 

1996 

z8   1 

iJ 

ij  5<S  A 

2004 

2J   19 

18 

d  22  B 

Durationes  hamm  Vinerinmm  EcUi/wm  quod  attinety  iti|)edu  Cencri  eo- 
dcm  modo  fupputari  poiTunt  ac  Menmuia ;  fed  cum  Diameter  /^^xmf  fatb 
ampla  fit>  cumque  Parallaxes  etiam  Diffcrentiam  vakle  Notabilem  quoad  Temt^ 
pus  ingerere  poiTunt,  Calculus  peculiaris  pro  Locis  fingulh  necefhrii)  fubeHa- 
dus  eft. 

Vinerh  autem  Diameter  tanta  eft^  ut  dam  Limbo  Solu  adhsntr^  ferme  2a 
Temporis  Minuta  prsterfluunt,  cum  fcil.  SoUm  Diredea^reditur;  Oblique 
vero  Incidens,  etiam  diutios  Limbo  iinmoratur :  Occupat  autem  Diameter 
iihy  juxta  Homxti  Oblervationem  i^  18")  dum  ad  Nodnm  jifiemL  Sob  Jun- 
gitur,  ac  i^  12^^  ad  Nodnm  Akermu  Prxcipuus  autem  Rarum  Con|undio-- 
tium  uiiis  eft>  S^Us  ^  Tfrra  Difbutiam  five .  Parallazii)  ejus  Siccurate  detemii* 
nate,  quam  quidem  fruftra  variis  Methodis  tantaverunt  .^^^«mw  ;  dum  In- 
ftrumenta  quamumvis  Subtilift  Angidorum  qusfitorum  Minutix  facile  du-^ 
dunt*  At  m  obiervando  yimris  in  Solem  Ingreflli  &  ab  eodem  EgrefTu^  (pa- 
tium  Temporis  inter  Momenta  Contaftuum  Intemorum,  ad  ipfum  Tcmpo-^ 
ris  Minutum  fecundum,  hoc  eft>  ad  -pL  Mmnti  Sectnub  five  4'^^.  Arcus  ob^ 
fervati,  ope  mediocris  Tdefiropii  &  Horobgii  Ofcilh€orii>  per  6  vel  8^  accu* 
rat^  fibi  conf{andis»  obtineri  poceft.  £x  duabus  autem  talibus  Ob&rvationibus 
in  Locis  Idoneis  debici  inftituds  intra  Qiiingentefimam  partem  certo  conckidi 
Soils  Dijhmtiam  proximi  Occafione  commonflrabo. 

Ne  quid  Obfcuri  Leftoribus  Afhronomioi  minus  Do&is  videretur,-  Schemata 
pro  utriufqiie  Planets  Tranfitu  delimeavi^  quibus  rem  oculis  fubjicere  cona- 
tus  fum. 

CL  I.  M.  Aftzonty  after  he  had  feen  the  Comef  (which  was  firft  ebferveJ 
^dt'iyM^AvL'^^  HolUnd,  Decant.  2.  i66j{.)  4  or  5  times,  made  the  Ephemerides  of  its 
rout.  n.  I .  p.  3 .  Motion  upon  an  Hjioihejti  that  it  moveui  juflly  enough  in  the  Plain  of  a  great 


J^/.  n^  i/r- 


Xi&#  Comet.  A. 
»6d4..  FrtM- 


CiocIe>  which  indmeth  to  the  EftmcSiud  about  50^,  and  to  the  EcHpfkl^ 
40^  or  ^9^U  cutting  x!tit^y£<jMt(frzt  about  45^4*  ^  ^^^^  Ecliftkk^  at  28^. 
ot  jiries^  or  a  little  more.  . 

He  takes  Notice,  that  more  Comets  enter  into  our  Syftem  by  the  Sign  ofn.  1.  f,  i^; 
Lihra  and  about  Ffica  Vlrgmis  than  by  all  the  other  parts  of  the  Heavens : 
For,  both  the  prefent  Coimt  and  many  others  regiftred  in  Hiflorj  have  entered 
that  way,  and  confequently  pals'd  out  of  it  by  me  Sign  of^ier;  by  which 
alfo  manv  have  entered. 

2.  TiD  the  6th  of  Fet.  this  Gmet  always  advanced  :  But  after  that  Djiy,oi^fi;  ly 
I  fbiind  that  it  returned  m  Augmenting  always  its  Latitude.   I  left  it  Mar.  g,^* A**2«ut.  li, 
at  the  18.  of  the  Hmt  q£  Arksj  almoitinthe  fimc  Latitude;  and  I  am  apt 
to  believe  it  will  be  Eclf/ed  this  Evening, 

I  (hall  only  add,  that  on  Pet.  3.  we  were  furprized,  to  fee  the  Cmet2g3ai!i 
much  Brighter  than  ordinary,  and  with  a  confiderable  Tram.  Some  did  be- 
lieve, that  it  approached  again  to  us.  But  having  beheld  ft  with  a  Telef-  ' 
cope,  I  fbon  mdy  that  it  was  joined  with  two  finall  Stars,  whereof  one  was 
pretty  Bright,  and  that  this  Canjfmdlim  gave  the  Comet  that  Brightneis.  Hence 
It  was,  daat  I  afllirM  my  Friends  here>  that  we  fhould  no  more  fee  it.ib 
Bright. 

M.  u^ts^m  alfo  ftrongly  conceives,  that  this  Comet  could  not  be  FtB.  i8'."«  ^t-  ^^J* 
fi.  n.  where  M.  HevtUmt  in  his  Prodromus  Ometkmy  hath  placed  it,  viz.  «Rr 
frimd  jirietis ;  unlefi  it  be  (aid  that  it  vifited  that  Star  of  >*•/«  on  the.  1 8. 
and  returned  thence  the  ip/A,  into  its  ordinary  Cour(e :  For,  according  to 
his,  and  his  feveral  Corre(j)ondcnts  Ob(ervation5j  the  Gwwron  Feb.  ij.' 
was  diflant  from  that  Ftrft  Star  $/  Aries  ^t  leaft  ,1.^  };j ;  and  on  Feh.  151* 
(He  having  mjfled,  as  well  as  his  othet  Friends,  the  Gb(CTvation'on*?i^.  i  ?.) 
was  Advanced  in  its  way  ii'  or  15^,  but  yet'  Diftant  fix)m  the  (aid  Star 
(bme  Minutes  above  a  wnole  Di^ee,  and  con(cquently  (ar  from  having  then 
paflTcd  it.  After  which  time  M.  Jhpjme  aflSmis  to  have  (cen  it  as  well  «  fo- 
veral  others,  for  many  Days,  and  that  until  Mar*  17.  Ob(crvii^y  that  about 
Feb.  z6  ot  27,  when  the  Comet  was  neareft  to  the  often  mentioned  Fhrft  of 
Jine^y  It  approach^  not  nearer  than  50'. 

I.  Some  Eminent  EngUfb  jiflroaomerr,  who  have  attentively  ob(erved  ^^^pf^f!!^^' 
Poution  of  this  Comet ^  do  jointly  Conchide,  that  whatever  tnat  Apjpearance  *^^  ^^  J^^^ 
was,  which  was  (een  near  the  Ftrfl  Ftdr  ^  Aries  by  M.  Hevtiim  (the  truth  „.  9.  p.  ijo. 
of  whoie  R^ekftipn  concerning  the  (ame  they  do  in  no  wife  C^eftion)  the  laid 
Cmtet  did.  not  tome  neai-that  Star  in  the  il?/^  Ear  of  Arks,  y/hert  the  faid 
M.  ;-flh/f/iw  fiippofes  it  t6  have  pafled,  but  took  its  Courfe  near  the  Bright 
Star  ill  its  Left  Hmt^  according  to  Bofer^s  Tables. 

4.  I  have  eafily  fpund  the  Principle  of  M.  Attzxmes  Ephemerides  :■  and  '^^'^^'^^^ll^,  ^ 
this,  that  this  Comet  move*  about  a  Centre,  in  a  ftraight  tine  drawn  from  the  nyfothtpss  mtJ 
Earth  thro*  the  Great  D^,  in  fo  great  a  Circle,  that  tH^it  Portion  which  is  the  Monon  of 
defcribed>  is.  exceeding  (inaft  in  re&eft  of  the  whole  Circunrference  thereof,  ^^^  Comet 
and  hardly  iflinguifliable by  us  from  a  Straight  Line.  m^q^II^x' 

Concerning  the  Ninv  Qfmet  you  mention,  I  obferv'd  it  Ftb.  1 1.  about  Ae  r.  2.  p.  17V 
Z4^  oiAries^  with  a  Northern  JUtitudc  of  z4^»^4o'. 

-  CII. 
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T%€ Motion  of     ClI.  I.  M.  AfizMty  after  j  or  4  ObTervutions,  lucli  pubEfticd  another  J5* 

^i66r^l^tdiaf^'^^''^^^  concerning  the  Motion  of  the  C!»»rr,  which  he  fiift  b^n  to  Ob» 

9Jy  ^yM,  Au'  ferve-^.  1.  166^.  He  aflirtns  that  the  Line  dcfaibed  hy  this  Stitr  refem-^ 

zoQt.n.9.p.36.bles  hitherto  a  Great  Circle^  as  it  is  found  in  all  other  Comets  in  the  midft  of 

tl«ir  Courfe.    He  finds  the  faid  Circle  inclined  to  the  Eclftkk^  about  x6^. 

30^  and  the  Nodes  where  he  cuts  it>  towards  the  Beginning  of  Gemm  and 

S^inoTf  I  that  it  declines  from  the  t^^Motor  shont  i6o»  and  cuts  it  towards 

the  1 1^  and  confequeotly  that  its  greateft  Latitude  hath  been  towards  Pifiesf 

and  its  gretteft  Declination  towards  the  2  5  ^.  of  the  t^uatar.    He  puts  it  ia 

its  Perigee  about  1 5^.  of  Pijccs,  a  litde  moxt  Wefterly  than  AUrdsaby  or  the 

Wmg  of  PegifHS. 

6^ferv$d'y  hj        i.  He  wfenres  in  General  that  this  Sccimd  Gmcf'is  contrary  t5  the  pre*' 

Af.Auvxit.  tf.  cedent,  almoft  in  all  Particulan  :  Seeii^  that  the  former  moved  very  fwifii 

^'  ^^'  this  pretty  flow.;  that  againft  the  Order  of  the  Signs  from  Eaft  to  WefH 

this,  foBowkig  them,  fiom  Weft  to  Eaft ;  that,  from  South  to  North,  thi5> 

fiom  North  to  South,  as  far  as  it  hath  been  hitherto^  that  we  hear  of^  Ob- 

icrved;  that^  on  the  fide oppofite  to  the^/wf,  this,  on  the  £tme  fide ;  thati 

Iiavine  been  in  its  Perigee  at  tne  time  of  its  Oppofition,  this  having  been  there^ 

otft  of  the  time  of  its  Conjundion»    He  toc^th  ^ifo  nodce,  that  this  *CaMr 

differs  in  Brightnds  from  the  others  as  well  in  its  £a^,  which  is  far  more 

Vivid  asd  Diflinft,  as  in  its  Truhh  whofe  Splendor  is  much  greater,  fince  it 

may  *be  feen  even  with  great  Telefcopes^  which  were  -ufekisin  the  ibimer  bj 

rcaloavof  its  Dixancis. 

ACma.kTi.  cm*  X.  M.  tff*8*  M0Bt.  rod.  \\  of  Ae  IbDowing  Kight  taftcr  tk 
Lk^hM^'^^^'^'^  way  of  couittm^  I  ohfcrv'd  a  Path  of  Light  extended  fo>m  the  Tf^bak 
CaOlni.n.  3f.  ^hro'  EruUme ;  which  t  judged  to  be  the  Tr^t  of  a  Cbmee  both  by  the 
f.  6S$^  Figure  and  Colour,  as  alio  l>ecaule  that  die  Diredion  of  it  was  to  the  pait 

rfite  CO  the  Sm»  like  other  Comets.  By  its  extream  Point  it  reachea  to 
Star  in  Eridmm,  which  is  called  the  14  by  Bavertu :  But  it  iffued  out 
of  the  Horizontal  Clouds,  fb  that  I  thought  the  Head  of  the  Gomet  was  ei« 
ther  vailed  by  them,  or  hid  under  tKe  HorizM.  Mar.  ii.  there  was  feen  a 
Brightnefs  in  the  fThaky  amongft  the  thin  Clouds,  at  kaft  for  h^  an  Hou]> 
which  was  veiy  like  the  Splendor  of  Fbms,  ISeewife  vailed  with  thi^ 
Clouds. 

Mar.  IX.  When  the  Great  D^  was  in  the  Mu^jea^efSj  the  tame  TW  »>- 
'peared  again*  It  paffed  thro'  the  Star  in  Eridonmy  which  3ffenu  caUs  the 
15,  and  left  to  tne  Southward  the  14,  where  it  did  terminate  Mat.  lOk 
Being  by  the  Imagination  drawn  out  to  about  3  ^.  and  further,  it  tended  to 
that  Southern  Star  which  precedes  the  l&ar  of  Zwe.  It  was  therefore  more 
Northerly  than  the  Day  before  Yefterday,  and  more  Eafterhr'*  We  were 
doubtful  whether  its  head  was  hid  by  t^e  Cloudsor  mxler  the  Horizon.  But 
the  Line  fix>m  Jt^iter  to  the  Extremity  of  the  faid  Tail  in  the  Clouds  was 
Perpendicular  to  that  Tdli  fb  that  it  was  in  the  WhaUy  and  the  Apparest 
F«ut  of  the  Trmn  reached  <m  in  Length  about  ^lO* 

a.  Matm 
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i.  Jk(lm.  ^.Jf*  n.  Th<  Qmet  was  firft  di/covotd :,  but  for  as  hwci  as  it-^ Lisbon?  Sj^ 
fit  few  hours  after  the  Sf^  there  could  hitherto  be  taken  no  confiderable^;  •  •  •  P-  ^^^ 
Obfervations  of  it,  Tt'he  Bodjf  thereof  is  not  feen,  becaufe  it  remains  hid  in 
the  Horizon.  Its  Train,  is  of  a  Stupendious  Length,  extended  in  Appairance 
over  almoft  the  /^thvzrt  of  the  Vifible  Heaven,  from  Weft  to  Eaft ;  its  ap- 
parent Ifr^adth"  is  of  a  gbpd  Pulm^  and  its  Spkndour  very  ^r«^f  twt  it  Lafts 
out  a*  few  hoyrs.      .    '  ,;  '  » 

At  St.  Salvador  Mar.  5.  (fl.  n.)  at  7  a  Clock  at  Night,  F.  Efia^fcl  began /»  BrafJi  If 
to  fee  this  Comet  a  little  above  tbe  Horizon  from  Weft  to  E.  S.  E.  The  Be-  p*  Valentine 
ginning  of  its  Tail,  was  a  little  under  the  two  Lucid  Stars,  the  i  j  and  i<yh^^*^'^^' 
of  the  Whale's  Back^  over  which  it  then  pafled,  its  Point  being  as  'twere  at"*  "^^     ^'* 
the  8  and  9^^  which  are  in  the  Bottom  of  the  Whale's  Bellfi  and  thus  the 
whole  Length  thereof  was  about  2  }<>•    The  GlAe  or  Head  of  it  was  fo  finaB 
apd  liiin,  that  very  few  could  difcem  it  with  the  Naked  Eye. 

Aiar.  7.  The  former  Brightnefs  was  fomewhat  lefi,  and  become  fo  Thin, 
that  the  Eye  could  eafily  fee  the  Stars  that  were  behind  it,  which  by  Conje*  ^^ 

^re  were  the  14  and  lo*^^.  ... 

The  Tail  was  always  dbedly  bppofite  to  the  Ssm\  and  when  it  appeared 
the  firft  time  almoft  Horieontal,  it  was  feen  in  the  form  pf  a  Pillar,  th^  Head 
ftanding  a  little  under,  and  on  the  fide  of  the  Star  of  the  Pf^akj  which  is  in 
the  Lat.  of  15'^.  4(J'*  and  the  Long,  of  i%\  42^  o(  Aries..  And  the  Point 
did  ftiave  the  14^^  North  of  the  three  that  are  in  the  BeUj^  in  the  Lat,  of  20^. 
jo',  and  Long,  of  150  57^  o( Aries. 

This  Comet  was  at  firft  rvery.  Splendid,  and  cj^j^^t  felf  with  that  Vividkefi 
upon  the  Sea,  that  the  Rays  thereof  were  reverberated  unto.thci  Shoar,  whae 
the  Obfervers  ftood.  But  this  Briehtnefi  lafted  bnly  foe  j  Days,  after  which 
it  did  confiderably  Decay.  But  that  which  Teemed  foxxiewhat  ftrange  was, 
that  having  loft  to  much  of  its  Light,  yet  its  JiuUc .  ws^s  noj  4inuniihed,  but  • 
cpntihued  rather  increafing^'imtil  the  Comet  difidpear'd^  .  Itpfs'd  ihgr^  fwift-' 
ly  tbnp  rem$Si  whence  he  infen'tKat  it  was  under  yimil  yet  t^  Anticip«ion 
was  not  fo  great,  that  it  cquld  be  believed  to  be  under  the  Mooih  as  he  wouldr 
nave  It.  .  ,  ,  .       , 

.  4.  p.  Pi€tro  Snfartey  ReiSor  q{  Macap^  in  tkt  Ea/i-Indiest  well  verfed  Jn-f^  A/iicaj  ^ 
IVlatters  ^0f9(9V^.ifm6$.  to  hiye  feep'  jSjf  ia^c  all^oag,  tlje  Coaft  pf  Sqm^^^  ^^ 
SperafH>a^.         ,  ,  , .    ,r     .        •  •  <  .  •  •  ,      -t, 

.  CIV.  Thcre.hath  b^n  (^cp. here f'^^^Omet  fipvx, the  !•  (^  ^  t^ACmet.  An. 

\6ji.  It  is  but  little,  having  a  7rii*a.not  above  a  Degree  or  a  Degree  and  an  '!^74^-  ^  ^-"*^' 
halffoHg.    It  is  now.  (^.^,)  a^^  ' 

npeda  .on  her  Shoulder  Blaqe^    As  fjur  asi  caa  cglleft  from  cae  or  two  Obr  ^.  Sr.  p.  4017. 
fervations,  it  tends  towar(^\tQe  LnoiJa  ofrAidjfji^if^s  <^dky  and  tHat  with  a 
Direft  Diurnal  Motion  of  about  2  .Degrei^s  in  ks-  Courfe.   ;       -    . 

The  6  of  March  in' the  Evening  7'  •  46'  it  was  in  7^.  T.  ^d'in  |^^  oF 
Northern  Latitude ;  as  I  gueis'd  by  the  hafty  Infpeftion  of  a  Globe.  * 

Mar.  7.  in  the  Morning  j^  30' its  Longitude  was  about  8^  1^.  with  z 
fomewhat  leffer  Latitude  than  before :  in  the  Evening  ci*  the  iamc  day  it's 
1-ongitude  was  10^  T.  and  Lat.  54^*  firK  "  Mar.. 


Afar.  8.  in  the  MortiJng  4H  the  Long,  was  «^.  1P^  ind  the  Lat.  Jj^, 
WWch  vet  I  would  not  &ve  taken  precifdy,  beauTe  I  cannot  yet  reduce 
my  Oblervations  to  a  Calcfdm. 

j^f Sy        I.  Mr.  Ifiac  Newton  about  the  16  q£ March fi.  V.  faw^  dull  Star  South- 

A/r.  Newton.  Weft  of  Perfeusy  which  he  now  takes  to  have  been  that  Cornet.    It  was  very 
ib,  p.  4018.    f[^^  and  had  not  any  Vifible  7ii/,  which  faade  him  fi^ard  it  no  further. 
At  Paris  \  by        9 .  The  Mothanotkum  of  Ld  Fkfibe  perceived  him  mm  the  i5  of  MMrcbi 


Meduja  and  the  Pkuuh  I  without  a  Te!efcop6  he  appeared  no  otherwife  than 
a  Star  of  the^^  Magnitude ;  His  ifead,  fcen  with  a  Telefcope  oF  i7Tboc, 
appear* d  almoft  Round ;  but  it  was  ^ell  definedi  and  diftingui(h'd  frcnn  die 
Miftinefi,  which  formed  a  kind  of  Chevehirey  wherewith  it  was  encon^piafled ; 
and  even  the  middk  was  a  little  confufed*  and  ieemed  to  have  Inequ^tie^ 
IS  are  feen  in  Clouds*  - 

The  Tail  was  altnoft  imperc«)tibk  j  yet  Ijy  the  Telefcope  it  was  feci 
tnmod  pppolite  to  ititSwty  aha  it  appeared  of  the  Length  of  two  Diame- 
ters of  the  Jf(W  or  thereabout :  For  it  was  not  eafie  to  meaTureit  precifely, 
becaufe  being  Thinner  according  as  it  was  farther  from  the  Heady  its  Extre- 
mity was  intenflbly  k>ft.  And  k>  the  whole  Cometh  Heady  Tody  andO&ovZm^ 
taken  altogether,  took  up  no  more  than  5  or  4  Minutes  of  a  Decree.  At  jK 
48  ^.  he.  was  in  a  (baignt  Line  with  the  Lttci^  in  tht  Head  ofjldedupiy  and 
with  the  xnoil  Occidemal  one  bf  the  Pieiades;  and  above  the  two  Cleareft 
Stars  of  the  Somhem  Foot  of  Perfim  >  fb  that  a  flraight  Lme  drawn  through 
thefe  two  Stars,  did  almoft  touch  the  Southern  Extremity  of  his  Ghevtbtre. 
This  Place  of  the  Omety  transferred  upon  the  Map  of  the  fix'd  Stars,  60 
precifely  enough  upen  ^^riy^  of  Toftrm,  in  15^  Northern  Ladtude. 
]  Witn.a  Telefcdpej  i'oot,  weiawncarthc  CJwwf  two tmall  Stars,  diftant 
one  Diameter  of  the  Smt  from  one^oAeF>'which  Stars  are  not  in  the  Cata- 
logues. The  0«»  was  in  a  Stra^ht  Line,  drawn  'from  one  of  thofe  two 
Stars  to  the  other  predfyy  at  9^  15'.  but  a  little  nigher  to  that  which  wis 
Weftward;  But  pn  ll^*  ^^  ^^  equsdly  Diftant  ftx>m  them  both.  It  was, 
•taken  jiotice  oft 'that  fiom  8^  ij/,  tm  toh  iis\  He  made,  in  le^ft  of  thefe; 
two  Stars,  an  oUique  Motion  ienfible  enough,  gomg  Irom  North  t6  South 
.in  the  fame  time  that  he  advanced  from  Weft  to  Eaft.  .    .    , 

Mar.  28.  7^  4a'.  in  the  Evenmg  the  Cmm  was  diflant  from  the  lefi  luight 
Star  of  the  Scuthem  Foot  of  Per/eusy  no  more  than  about  24'  Weftward.  He 
had  almoft  the  fame  Latitude  with  this  Star ;  fo  that  he  was  predfely  enough 
at  i6^  S\  r^y  and  in  the  Lat.  12^.  8'.  At  8^,  14^  we  took,  as  well  as  we 
could,  the  Diftarice  of  the  Cmet  to  the  Star  in  the  Eye  of  Taurmy  called 
Jtldebaran,  19*^  58'.  And  8^2^*  the  Diftance  of  ^t  Cmet  to  the  Star, 
.caBed Cofelloy  was  fouixi  to Jx  of  Z2^  3 2'. 


Mar. 
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Mar.  JO.  9h  ;  5  ^  at  Night  the  Cmet,  feen  without  a  TdeJcopc^  appear^ 
:e3  no  othcrwife  than  a  Star  of  the  4'h  Magnitude :  thro*  the  Telefcope  he 
exceeded  even  thofe  of  the  Firft ;  but  he  was  very  Dark)  and  in  what  man- 
ner foever  we  looked  upon  him,  we  could  Obferve  almoft  no  Tail  at  all  of 
him.  He  had  pafled  one  D^ree  and  an  half  beneath  the  Luckla  of  the  yoti^ 
$hem  Foot  of  Per  feus ;  fo  that  this  Star  was  exaftly  in  the  midft  of  the  Comet 
and  the  little  Star  of  the  Leg  of  Perfetu^  mariced  »  by  Bofermy  which  then  we 
£iw  not  but  by  a  Telefcope.  A  Straight  Line  drawn  from  one  of  thefe 
StaiY  to  the  other>  did  almofl  touch  the  Somhern  Limb  of  the  Ccmet^  which 
lieing  transferred  upon  the  Map  of  the  Fix^d  Starsy  fell  upon  18 '  45^  of  Tam^ 
rm  in  the. Northern  Latit.  of  90  ^6\  At  9*1 45^  the  Weftern  Limb  of  the 
Cmmt  touched  a  Straight  Line,  drawn  thro^  this  lefs  bright  Star  of  Perfeuii 
^Sottthem  Foot^  and  thro'  the  moft  Nonhem  of  the  Heid  of  Tatirmi  but 
that  he  was  already  got  (bmewhat  nearer  to  the  Latter* 

Mar.  ;  I.  8  in  the  Evening,  the  Comet  was  in  a  dired  Line  with  the  Lu'^ 
cida  in  the  Foot  of  PerfcMj  ancf  with  the  moft  Northern  in  the  Head  of  TJw- 
ru6 ;  but  he  was  more  than  twice  as  much  remoter  from  the  (irft  than  the 
other,  and  being  transferred  upon  the  Map  of  the  Fix^d  Starsy  he  was  found 
^  1 5^  from  Gemmiy  in  the  Latit.  of  8^  49^  During  the  whole  time  that 
wc  could  obferve  him  this  Night  (which  was  till  i  o  a  Clock)  he  quitted 
eiot  this  Straight  Line^  which  was  almoft  parallel  to  the  Horizon  :  notwith- 
flanding  that  his  own  particular  motion  (hould  raife  him  a  little  above  it ;  as 
the  Parallax,  on  the  contrary,  ihould  fiok  him  beneath  it  in  approaching  to 
'the  Horizon.  It  may  be^-  there  was  a  c(xnpen(ation  made  of  thefe  two  con« 
traiy  Motions :  poflioly  aUb  the  effed  of  both  was  not  feniible* 

J^il  I.  The  Comet  could  not  be  fecn  without  a  Telefcope  becaufe  the 
JUoon,  being  very  near  it,  hid  him  fix»n  our  fight.  But  with  a  Telefcope 
only  of  one  Foot  we  difcemed  him  eafily  enough,  and  found  that  he  had  pa(^ 
Hsd  45'.  beyond  the  moft  Northern  Star  of  the  fftad  of  Tamwy  and  that  he 
muft  have  touch'd  it  by  his  Southern  Limb ;  as  alfo  that  he  was  Diftant  i"* 
43^  from  the  Star  that  was  neareft  to  that  toward  the  South ;  wliich  is  equals 
fy  Bright,  yet  not  marked  by  BajerM.  This  place  being  transferred  upon  the 
Map  of  the  Fix'd  Starsj  we  found  that  he  was  at  i^  jo  of  Gemmiy  in  the 
'Northern  Latit.  of  j^  44'.  ' 

jifril  2.  8  in  even,  M.  Cajjinh  having  obfeved  the  Comtt  with  a  Tele* 
fcope  of  one  Foot,  which  difcovered  5<^  found  that  he  was  two  Deg.  and 
half  Diftant  from  the  moft  Northern  Star  of  Tatprtu ;  and  one  Deg.  from  the 
Star  of  the  Ear  marked  ^  by  Bajertts^  and  by  Tjcho  called  Sequefttis  Laterk 
S4freu 

Two  Lines  drawn  from  the  moft  Northern  Star  of  Taurns,  one  to  the  C3>- 
■m^j  the  other  to  the  Star  that  is  wanting  in  Bajerj$Sy  made  a  Right  Angle ; 
and  the  Difhnce  of  the  Comet  to  this  Angle,  was  double  to  that  which  is  be- 
tween thefe  two  Stars.  This  Place  transferred  upon  the  Map  of  the  Fixd 
StarSi  fell  on  i*  48''  of  Gemini^  in  the  Northern  Latit.  of  5^  40  . 

j4prd  3.  9^  we  faw  him  with  the  one  Foot  Telefcope.  He  had  paflcd  over 
the  Upper  Star  of  the  Ear  of  TaurnSy  and  he  made  with  this  Star  the  Bafis 
of  an  Ifofceles  Triangle,  on  the  Top  whereof  was  the  Inferior  Star  of  i\\t 
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£4r.  The  two  Sides  of  this  Triangle  were  two  times  and  an  half  bij^ 
than  the  Bafis ;  fo  that  the  Comet  was  4<^  of  GcmhUj  in  the  Northern  Latit. 
of  5^58'. 

j4pr.  5.  8'^  at  even,  the  Qrmet  had  paffed  the  Northern  Ear  of  ToHrm^  and 
was  equally  Diftant  from  the  Upper  Star  of  the  Northern  £*r  and  from  that 
which  was  on  the  From  oi  Taurus*  He  was  alfo  as  Diftant  from  the  Inferior 
Star  of  the  Ear  of  Taurus^  as  this  Star  is  from  the  next  Weftward,  by  TjA^ 
called  Inferior  fracedentis  Lateris  Oftadrilatm ,  and  a  Straight  Line,  drawa 
thro'  the  Comet  and  the  Upper  Star  of  the  Ear,  made  an  almoft  Right 
Angle  with  another  Line,  drawn  from  the  Comet  to  the  Inferior  of  the  two 
Stai"s,  that  are  above  the  Eye  of  Taurus.  This  Place  being  carried  over  to  the 
Map  of  the  Fix^d  Stars,  the  Comet  was  found  at  6  >  1 8'.  of  Gembuj  in  the 
Northern  Larit.  of  5^  41'.  He  was  fo  confiifed  this  Night,  that  even 
is'ith  the  17  Foot  Telefcope  we  could  not  exaiftly  diftinguifti  the  Head  from 
the  Chevebtre  which  environed  him.  The  whole  appeared  a  little  bigger 
than  the  Difque  of  jitpiter,  feen  by  the  iame  Telefcope. 

^pr.  6.  8n  at  even,  a  Straight  Line  drawn  from  the  Omet  to  the  Star 
that  is  in  the  Front  of  Taurus,  made  a  Ri^ht  Angle  with  another  Straight 
Line  drawn  from  this  fame  Star  to  the  Inferior  of  tne  two  that  are  above  the 
Eye :  And  the  Diftance  of  this  Larter  Star  to  that  of  the  Front  of  Taurus  was 
twice  the  Diftance  of  the  fame  Star  of  the  Fro9ft  of  Taurus  to  the  Comet.  This 
Place  being  transferred  upon  the  Map  of  the  Fixt  Stars,  the  Comet  was  found 
at  7"  2  j'.  of  Gemini,  in  the  Northern  Latit.  of  lo  ^15'.  At  ph  6\  we  (aw 
on  the  iide  of  the  Comet  a  Star  fuflSciently  clear,  wnich  was  not  farther  Di- 
ftant from  him  than  a  little  more  tlian  the  Diameter  of  the  Comet,  and  that 
was  at  the  fame  height  of  the  Horizon. 

^pr.  7.  9^  in  the  Evening,  the  Comet  was  equally  Diftant  from  the  Infe- 
rior Star  of  the  Northern  Ear  of  Taurus,  and  fiom  the  Superior  of  the  root 
of  the  Northern  Horn.  He  was  alfo  as  far  Diftant  from  this  latter  Star,  as 
this  Star  is  from  that  of  the  Fro^.  This  Place,  being  carried  over  to  the 
Map  of  the  Fix* d  Stars,  fell  on  8'  jo'.  of  Genmu,  in  the  Northern  Latit.  of 
!•  $6. 

All  the  Places  of  the  Comet,  that  we  have  Obfer\'ed  till  now,  fall  into  a 
Line  little  differing  from  an  Arch  of  a  great  Circle,  which  cuts  the  Eclipticl^ 
in  10^  45^  of  Gemini,  and  which  coniequently  hath  its  greateft  Latitude  in 
lo*  45 '.  of  Pifies ;  which  Latitude  is  between  59'  and  40°  Northward.  The 
fame  Circle  cuts  the  tyfqnator  at  i  o  i  degrees  of  the  Fimal  ScStion  Eaftwaitf, 
and  its  greateft  Declination  from  the  t^^uator  Northward  is  of  j  8*-i. 

Having  chofen  two  of  our  Firft  Obfervations  (becaufe  the  latter  are  not 
lb  proper  for  tliis  purpofe)  and  having  taken  a  Mean  betwedi  the  firfl  Ob- 
fervations of  the  Mathematicians  of  La  Flefche,  we  found,  by  our  Afethod 
explained  in  the  Theory  of  the  Comet  of  166^,  that  this  Comet  had  been 
in  liis  Perigee  the  1 1  of  March  at  8  a  Clock  in  the  Morning :  that  in  diat 
time,  which  is  that  of  his  greateft  appaixnt  Celerity,  he  made  about  2^  ja« 
a  day  in  the  Great  Circle  of  his  apparent  Motion,  and  ^-ii^i-  of  his  Perigee 
Diftance  in  the  Line  of  his  Equal  Motion :  that  he  v/i  in  liis  greateft 
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Declination  the  lub,  and  nth  of  March;  and  that  at  that  tunCy  he  pafled 
thro*  the  Inferior  Meridian  at  about  two  a  Clock  after  Midnight. 

If  we  have  rightly  determined  his  Pirigee^  and  that  the  Hrfothejss  of  the 
Equality  of  his  Motion  be  Juft  for  that  timei  he  hath  been  vif ible  lince  the 
Middle  of  Fehminy  at  which  time  he  was  as  far  Diflant  from  his  Perigee  by 
Approaching  to  the  Earrhj  as  he  is  at  prefent  by  Receding  from  it.  He 
mufl  then  have  been  at  the  extremity  of  the  Southern  Wing  of  the  Swan^  and 
arrived  at  the  Southern  Foot  of  Peg^us  on  the  23  of  Febr.  of  the  fame  bignefs 
that  he  was  feen  to  be  of  Mar.  28.  He  muil  have  arrived  at  the  Stars  of 
the  Northern  Arm  o£  Andromeda  Mar.  9.  at  thofe  of  her  Girdle  12.  when  he 
was  in  his  Perigee^  and  in  his  greatefl  Declination ;  to  \i^  Southern  Legy  Mar.  15; 
between  her  Southern  Leg  and  the  Triangk  Aiar.  i8.  very  near  as  he  was  ob- 
ferved  at  La  FUfche\  and  under  the  Head  of  Medufa,  Mar.  25.  The  Days  en- 
fuing  he  muft  have  arrived  at  the  Places  marked  in  our  Firft  ObfeiVarions ; 
But  in  the  hfl  he  hath  been  fwifter  than  this  Hjpothefa  will  bear.  To  repre- 
fent  thefe  latter  Obfervations,  the  Line  of  the  Motion  ou^ht  to  have  been 
made  Curve^  as  we  did  for  the  end  of  the  Apparent  Motion  of  the  Comet 
166^.  with  this  difference,  that  inflead  of  that  Lines  being  Convex  in  regard 
of  the  Earthy  becaufe  the  Motion  was  Retrograde^  this  was  to  be  Concave  to- 
wards the  Earthy  becaufe  that  the  Motion  of  this  Comet  is  Direti. 

It's  a  Thing  worth  Obferving,  that  this  Comet  keeps  his  Courfe  almofl  like 
that  of  the  2.  Comet  of  i^^U  and  another  of  1 577,  obfcrved  by  Tjicho.  For 
they  have  paffed  thro'  almoft  the  fame  ConfieUations ;  tho*  this  be  more  in- 
clined Northward,  and  cut  the  EcUftkk^  5  or  6  Dcjgrees  more  forward  than 
that  of  166^.  So  that  it  feems  that  in  this  Place  of^the  Heavens  there  is,  as 
'twere,  a  Zodiaqtu  for  Comets. 

CV.  I.  Cmnetam  novum  D.  Romer  primi^m  advertit  28  Apr.  fl.  n.  16^^.^  Cowet.  An. 
&  me  flatim  de  rei  novitate  admonito  4^  6'  ji  ''.  p.  m.  n.  ejus  Altitudi- j^j'7-^P^y'S'» 
nem  accepimus  i2<^'  22'  10".  Judicavi  eum  fuiffc  in  Verticali  declinante  ab^^^  ^  '  p  gjs. 
Ortu  ad  Septentrionem  35°  circiter.    Die  29  manb,  momento  per  nubcs  a 
D.  Picardo\i(us  efl,  j*^  9'  j  i".  p.  m.  n.  in  Altitudine4^  59'. 

Die  2  Maii  man^,  Afcenfione  Rcfta  Medii  Coeli  ex  Fixis  exiflcnte  2^7^, 
Altitudo  Cometx  erat  4^  5'.^  Diflantia  Verticalis  ^  Septentricne  ad  Ortum 
420  8'.  circiter.  Die  4  mane  j'l  jo'.  p.  m.  n.  Altitudo  Cometa  fuit  f  >  5  }'. 
Difhintia  Admrnhalis  a  Sept.  r.d  Ortum  42 '^  52 '.  circiter. 

Die  5.  5^  52'.  Altitudo  Cometa  fuit  5  10 .  Difhnth  AxJmuthali^  a  Scp- 
tenr.  ad  Ortum  44"  10'.  circiter. 

Obfcrvaricnes  quae  habitae  funr.  Initio  Cometam  reponunt  in  Tria/^uhj  pc- 
ilremo  prope  Qfut  Medujij  oftenduntque  Cometam  procedcre  fecufldum 
Signorum  Seriem  per  Lincam  proximam,  &  fere  Parailelam  Illi  quam  de^ 
fcripfit  Cometa  Au  1590.  Mtnfc  Feb.  Magnitudo  QtpitLs,  vifi  Telcfcopio, 
videbatur  fere  a^qualis  yovis  Difco,  aut  paulo  minus ;  nee  perfefte  Rotundum 
apparebat,  fed  Figurae  Ovalis,  longiore  Dicimetro  Horizcnti  paralkla;  quod 
Refradioni  Horizontali  videtur  tribuendum. 

Ciw4  ejus  Telefcopio  vifa,  La^ior,  &  fame  Farabolica;  NudoautcmO- 
culo  Angufta,  ii  paaim  Inflcxa  ad  Occafum,  videbatur. 
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AtXyintzicki      t*  ftocfiit  hifce  diebus  SidMS  Crinitmm,   qtiod  primJ  vice  hic  GeJ^t 
^  M.Hcvdius  die  27  AjtU  man^  animadverfiun  fidt.    Die  19  Apr.  Oriebatur  vd  potius 
^  d.p.  869.       jj^  Oailos  incurrebat,   i^  51^  Mcfaquilonem  vcrfus  (A.  e.  N.  E.  b,  N.) 

C(?fltc  quidem  baud  e6  Amplo,  fed  tamen  fatis  Spkndido,  ex  unico  Nu- 
cleo  clariflimo  compolito,  ad  inftar  illius  An.  166^.  confoedi.  Caudam  Lu- 
nnnc  norabiltm  radiis  divaricatis  fursi.in  verfus,  duorum  terv^  graduum,  expo- 
ncbat.  Linea  Direftionis  continuata  Candd  inter  Alamacj  Lucidum  fc.  Pe- 
deni  AndromecUy  ejulque  Gngfdwn  incedebat,  &  quad  Diftantiam  harunr 
Stcllarum  in  duas  sequ  les  partes  fecabat.  Verlabatur  co  tempore  fupra  Caput 
j'irktis  in  Trianguloy  inter  Aficem  &  Barealiarem  in  ejtts  Bapy  nempc  in  5  ^  Tastriy, 
tc  in  Latit.  ix*  Bor.  Diftabat  hoc  tempore  i  Sole  fecundum  Longitudinem^ 
tanrummodb  S^«  Suo  Circulo  verb  Maximo  lo®.  Hkacque  cum  ade6  viciaus 
hic  Camera  extitei  it  SoUy  baud  potuk  Longiorem  Caudamy  utut  mea  opinione 
revcra  longc  prolixiorcm  habucrit,  oftendere,  imb  ut  puto  proximis  diebus  all- 
quanro  adnuc  Breviorem  oftendet. 

Apr.  ^o.  Deprehenfus  eft  in  90.  ^.  8c  Lat.  i8\  Bor.  totidemque  fei*  a 
SoL'  cxiflente  i»  12  W  ;  Omdam  rurfus  duonan  grad.  &  aliquanto  Longio- 
rem^  ad  Borcaliorem  in  Bafi  TrianguU  extenfim  (quae  Stella  planfe  in  Cuipide 
Ca^  per  Tubbs  optim&  confpe6ta)  exhibebat. 

Die  I.  A^aii  2I1  ji'.  m.  in  1 10.  c.  repertus  eft,  (lib  Latitudine  Bor.  18% 
in  ipfa  propemodum  Conjunftione  Solis,  totidcm  qucque  gradibus  a  Sole- 
diftans.  Candam  adhuc  fatis  Lucidam  referebat,  Ted  paulo  Breviorem,  ucut 
Latiorem,  quam  ad  Lucidfim  Pedem  Andromeda  exporrigebat. 

A  Die  i^.Apr.  qiij  primiim  i  me  Obfcrvatus,  ad  hunc  ufque  Dion  i- 
A^aih  Motu  Proprio  propemodum  50  jo'^abfolvit. 

Quantum  ex  hifce  Qbiervationibus  conjicere  poflTum,  fertur  Motu  Diitfio 
?d  Sinifhftm  Pedan  Perfiiy  fupra  Tatirum,  ad  Pedes  Geminor$tm,  fi  eo  u(que  per- 
durabit.  Nodns  Defcendens  verfetur  circa  20^.  Gemmrftm  (fed  ruditer  id  tan- 
tummodo  refero)  arque  fie  ibidem  Eclipticam  pertranfibit,  fietque  turn  Meri- 
dionaMs  fob  Inclinatione  Orbitx  27^  fercv 

Die  2.  Maii  vefp.  8^  45^.  etiamfi  ea  in  parte  Codi  nullae  adhuc  Stellar 
emicarent,  intenfumquc  Cra>ufcu]um  exiftcret,  nihilominus  Cametam  Tuba 
Optico  protinus  inveni.  Paulo  poft,  ilium  in  Altitudine  5®  50'.  deprehendi : 
Casidam  referebat,  ratione  Crepufculi,  valde  Tenuem,  quam  inter  urrumque 
Genu  Ca[Jiopea,  proprius  tamen  Sinifiroy  exponigebat  r  occidebar  ea  Veip.  lo** 
Circium  verfiis  {h.  e.  N.  N.  W.) 

Die  5.  Maii  mane,  Ometa  oriebatur  Boream  verfus  (h.  f.  N.  N.  E.) 
1^^  2  3^quanquamCMidl«paulc>  citius  Miobisdetefta,  nempe  i^  18'.  Verfa- 
batur  in  14**  t^,  cum  Sou  ferfe  in  ipfa  Conjun^Honey  Laritudinem  habens  17*" 
&  tantam  etiam  Diftantiam  fere  ab  ipfo  Sok.  Caudam  hac  die  longe  Prolixio* 
rem  &  Accuratiorem  fati/que  fplcnaidam,  2*^  vel  j^  fere,  oftendebat.  Hinc- 
que  ^  me  aliifque  Spedatoribus  vifu  pollentibus  nudo  oculo  ad  5^  34^  depre- 
henfus eft,  &  Telcfcopio  ad  3^  40^  in  Altitudine  11^30'.  adeo  ut  Sd  eo  tem- 
pore tantummodo  <J\  infra  Horizontem  latcret,  imo  diutius  ilium  vi- 
diflftmus,  nifi  nubeculae  ilium  nobis  eripuiffent.  Morus  Diurnus  decrefcere 
•    vidcbatur,  quantum  conjeftura  abfque  cmni  calculo  affequi  potui :  Nam 
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Mitcr  25  Si:  5a  jf/rit  to  45'  fere  cxtitit;  inter  jo  l/^il  8c  i  iWkfi  r* 
15';  inter  I  &  z  iWW  i©  55'';  inter  2  &  3  ^tJlW  1040'j  fed  ip,(x  Oiv 
ftrvationes  calculufque  id  clanus  oftendent.    Die  4  Maii  vefp.  Abre  admo- 
dum  fudo,   8'»  yj^  iterum  Cometa  detedus,   fed  Obfcurior  paulo  extitir 
quam  diebus  prsecedentibus,  turn  Cauda  Brevior.     Die  5  Maiimsuns  v^^i'^ 
O^udam  Dcxtrttm  Genu  Cafflap.vcifus  exponens,  veriabatur  in  173  r,  in  j6^ 
Latit.  Bor.  paritcr  in  tanta  Diftantia  a  Sok.     Motus  Proprius  >i  Die  5  ad  5 
A<m  fuit  fere  r^  40',  decrefcente  Latitudine,  ab  ipfo  Initio  fcil.  fere  ad  j  ^ 
/ic  ut  a  29  ^fril*    Motus  Proprius  Comet^t  ad  5  Mm  propemodum  fuerit 
12'".  Die  tf -^4/i  mane  commorabatur  in  18^  r*,  &  Lat.  Bor.  ly^  50''.  Sole 
exiftente  in  17^  t5 ;  Motus  Diumus  erat  50'  circit.    Quoad  Cofutj  quam 
€a$idam  multo  Tcnuior  ac  Debilior  videbatur,  ckySeUm  non  nifi  160  \.  a  Co- 
met a  Remotum.    Die  6  Maii  vefp.  vifus  quidem  Tubo  optico  8^35'  Cauda. 
adhuc  Breviori  &  Dilution  ;  fed  cum  in  Decliviori  Situ,  atque  in  Crepufculo. 
intenfo  exifteret,  nuUo  modo  diftinftb  in  Nudos  incurrebat  oculos. 

Die  7  Afaii  deprehenfus  primum  2*^  22.  in  Alt.  y\  utut  valde  Tenuis  vi- 
deretur.  Occupabat  co  ttmpore  19^  Q  ;  Motus  ejus  Proprius  magis  magiC- 
que  decrefcebat,  quantum  coiligere  abfque  calculo  debatur.  Die  8  "^MaJi  ma- 
ne ab  Her.  i .  fcdulo  nudis  quaefitus  eft  oculis,  fed  nulquam  apparuit :  Te-- 
lefcopio  tamen  12.  ped.  inventus,  Caudam  quidem  adhuc  prae  feferens,  fed 
Breviffimam,  paulo  a  circulo  Verticali  finiftram  verfus  exten{am.  Quantum 
conjeftura  affequi  potui,  verfabatur  in  20^  D,  in  Diftantia  a  Sole  i5°>  qui- 
rum  ip-*  ti  poflidebat ;  ftabat  fere  hoc  tempore  in  linea  reda  cum  Humero 
Dcxtro  Perfii  &  ^gol  Medufi.  Diameter  Cometa^  ad  Jovk  Diametrunr 
comparata,  vix  ad  diraidiom  partem  accedebat.  De  reliquo,  Tubi  beneficio. 
fatis  erat  adhuc  confpicuus,  adeo  ut  eum  ad  3'^  45'  diftinftb  con(picere  potue- 
rimus,  in  Altitudine  fcil.  p  >  fere  :  unde  coUigere  darur,  Arcum  Vifionis  vix 
50  tum  fuifle  i  Sol  tmm  vix  5  liib  Horizonte  haerebat,  quo  tempore  omnes 
jam  Stella?,  excepto  unico  Jovcy  evanuerunt.  Die  8  A'aii  veip.  Ometam  nee 
nudis  oculis,  nee  uUo  Telckopio  detcgere  amplius  potuimus 

Apr* 

almoft  perpendicular  to  the  Horizon ;  foon  after  the  Head  appeared 
thin  Vapour,  fiom  wliich  the  Tail  pointed,  as  near  as  I  could  guels,  upon  the 
^  in  the  Knee  of  Caffiopeiay  its  Length  being  about  6  Deg.  and  Breadth  at  the 
Top  about  7  or  8  Min.  Viewing  the  Head  with  a  Telefcope  of  1 5  Foot,  I 
found  it  was  not  perfeftly  Round,  bur  Indented,  and  not  near  one  Mifu 
Diameter.  Afterwards  I  haftened  to  Meafure  its  Diftances  from  feveral  Fix- 
ed Stars>  which  were  as  follow.. 


A. 


(44<) 


h.   '     "  ( 

2  44  oo  It's  Head  and  the  Foot  oiAubrmn.  jSamecb     — 

z  47  1 5  j  That  Diftance  repeated         

Its  Head  from  Cafella         —         ».         «-. 

repeated 


^  J5 

5  ^7  54 
3  3<^  2o 


3 

10 

2 

22 


Its  Head  from  ^o/  in  Medupii 
from  MtTMh  ■ 

from  jUamtch  again 

from  Q^Ua  again 


^     /      // 

II    25     o 
11    itf   JO 

51     I   15 
ji     I  24 

18  \6  54 

19  55     o 
II  5}   50 

JO  J9  45 


At  4'^  ^i  T  ?•  '*^-  ^^  height  of  the  Cbww  was  about  5*4,  therefore  the 
Diftance  of  the  Head  of  the  Co?fKt  from  ^ol  corrcded  by  refradion,  8^19'. 

fTom.  MtMch  —  ip  57 

And  admitting  with  HeveUm  the  Place  o£  Mrrach  now  in  T.  21040'' 
34"  with  North  Latitude  2  jo  57^  its  Diftance  fbm  Algol  will  be  25'  42' 
40''.  and  the  Place  of  the  Head  of  the  Comet  in  X5.  14*  48'^,  with  North 
Latitude  ly  8'. 

At  }^  28'.  I  State  the  corred  Diftance  of  the  Coynet's  Head  frora  Cafella 
5  T'  00' ;  from  u4Umech  i  V  40';  and  therefore  its  true  Place  X5.  14**  50'!, 
with  North  Latitude  17^  6'  25'*' :  agreeing  very  well  with  the  Place  derived 
from  the  former  Diftances  from  two  other  and  different  Stars* 

The  Tail  was  not,  it  feems,  direftly  Oppofite  to  the  Stm :  for  the  Smhs 
Place  was  now  X3.  15^7  ;  but  the  Comet  bemg  in  140 47'.  xjf  the  fame  Siffh 
that  is  I*  4o^  in  the  Confequence  of  the  Shhj  the  Tir/ ought,  if  it  had  been 
cxaftly  oppofite  to  the  Shhj  to  have  lain  in  Confequence  of  the  Head;  but 
the  Kftee  of  Cafftopcia  is  now  in  X^.  15'  24'.  in  Antecedence  of  the  Cornet^ 
whofe  Tail  lay  not  therefore  in  Confequence,  but  in  Antecedence  of  die 
Line  pafling  thro*  its  Head  and  the  Ftm^  at  about  an  Angle  of  io\ 

Next  Night,  being  that  following  the  2  j  of  jipril,  about  1.  of  an  Hour 
after  two,  its  Tail  appeared  much  flioiter  than  laft  Morning  :  At  2^  5 1'.  its 
Head  was  from  AlhrMh  2  lo  9'.  Hence  and  from  a  Courfe  of  Obfervation  rf 
it  fent  me  by  an  ingenious  Friend,  I  found  its  Motion  was  Dircft,  and  its 
Latitude  Decreafing. 


CoLn.  i^p.^f*  0»  fub  Latit.  Bon 


ij^'^'^'n!"'  ^^'^'  Plurimas  diftantias  a  Fuels,  tum  Altitudines  Nuperi  Comtta  Merldla- 
^^cuIIm^^  ??R^?^^  ^'  q^^  ^"^^  o™«  hie  recenfa-e  nimis  lonjrum  foi^,  nee  vacat 
Hcvclius.  '  ^  ngidiori  Calculo  fubjicere.  Sufficiat  hac  vice  dixifTe  Qmetam  hunc  hie  Ge- 
»,  I43.^  16,    dani Die  25  ^g.  ft.  n.  KJ82.  primum  detedum,  atque  :  Die  z6Afig.  ad  17. 

S;eftemb» 
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•  ... 

Seftemb.  debitb  a  me  obfervatum  efle.  Qua  via  autem,  qua  velocitate,  fub 
quo  Angub  Orbitx  &  EcUptiat  progreflus  fiierit,  ex  adjeda  Tabelk  patet ; 
quam  tamen  (quod  fcias  velim)  non  ex  accurato  Calculo,  fed  ex  Globo  tan- 
tuimnodo  Laxiori  ratione  concinnavi* 


dies. 


jiHg. 

jiHg. 

Aug* 
Aug. 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
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^7 
28 

as> 
30 
50 

51 

I 

I 

2 

3 

4 

5 
6 

7 
8 

9 

10 

II 
12 
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h. 
5 


II 


3 
9 

5 
3 
9 


o  Mat, 

o  rfff. 
-   m- 

30  Man. 

o  Fefp. 
;o  Man. 
;o  Man. 

o  refp. 


\ 


8  50  Fefp. 
refp. 

refi. 

9  O  Fejp. 

Vefp. 

8  o  Vefp. 
8  JO  Fejp. 
%  o  refp. 
^^.^refp. 

8     o  Fefp. 
7  ?o  Fefp. 


Long.  Cometh 


o   / 
25   50 
5     o 


Lot.  Ccmeta 


£1 


I    o      / 

zi     o  Bor. 
25  JO  Bor. 


(f    o  fere  n? 


18    o 

21     o 

24  JO 
I      o 


ro    o  ftre  ^ 


25  20  Bor. 

25  40  Bor. 

i6    o  Bor. 

i6    o  fere 

25  40  Bor. 


24  JO  Bor. 


5 


^  120  JO  Bor. 


12  o 
15  JO 
18   JO 


o 
o 


»/»• 


*A* 


18  15  Bor. 
17  15  Bon 
15  45  Bor. 

14  o  Bor. 
I J   JO  Bor. 


Motm  in  Prox 
Orbit. 


o       / 


10    o  fere 


ij  20 

2  20 

5  45 
4  45 


II    JO     — 


150    — 


8    o  fere 

J    JO     — 

J     o  fere 


5 

2 


o     — 
o     — 


Moms  Di- 

urnus  Mi- 

t^ifintoAc- 

curatius. 

0         / 

5   28 

5   35 

5   41 

5     4<5 

5     JO 

5    4<^ 

5    43 

5    40 

5     34 

5     *4 

5    00 

4    30 

4    oa 

3     30 

3     00 

-2    40 

2     20 

Sic  ut  1^'otH  Propria  in  fuo  Orbaa  confccerit  A  Die  i6  Aug.  ad  i  j  Sept. 
gjO  ^^'.  &  in  Eclipticapi^  jo'.  Laticudo  vero  Borealis  creverit  ad  16^.. 
rurfusdecreveritad  12^  jo'.  «.«»«.. 

Not.  JV&^i  B^rir/*^  in  24^.  r?,  &  A"e^^/  ^«/?'.  in  24^  n  ^  Lmaes  vero 
in  24*^.  el  &  ^.  extiterunt.  Angtdns  Orbita  &  EcUptica  fuit  25''.  fere* 
Utrum  autem  toto  Durationis  Tempore  omnino  conftans  cum  Nbdis  extite- 
rit  ?  An  vero  &  quoufque  fefe  variaverit  ?  ut  faepius  fieri  folet,  ex  Calculo 

patebit.  ^        ,--»>►•      ^ 

Toto  Durationis  Tempore,   Lucidius- ac  eciam  aliquanto  Majus  Gf^, 

quam  ifte  An.   i58i.  e  contrario  multo  Breviorem  Cauda.^  cxhibuit.     la 

ipfo  Qwitey  beneficio  longioris  Telefcopii,  non  nifi  unicum  Nnclemn  Figure 

Ovalii  &  Gibbofi  conftanter  notavimus  j  nifi  quod  Die  prcEfcrtim  8  iept.  ex 


00 


♦".  « 
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didio  Nucleo  clariiTimus  nmcfl  Radius,  ex  parte  etiam  incurvatus,  in  CauJam 
exiret ;  quod  notari  merecur>  cum  ejus  generis  faciem  in  nullo  adhuc  Cometa 
(quantum  memini)  obfervaverim.  Pi-sterea  fciendum>  quod  nonnunquani) 
Ti£.  If 6.  ut  Die  }0  yiug.  mane,  Ca$$dam  fatis  prxcife  in  Ofpofitwn  ;olis  direxerit ; 
fed  fspius  etiam  notabilem  Deviationem  (prout  in  pluiimis  Camctis  fxpius 
fieri  folet)  exliibuerit.  Longitudinem  quoque  Cor/sa  non  fcmpcr  eandcm 
conTervavit.  Initio  Gi«^  fere  12,0  yidebatur;  deindc  nonnunquam  brevior, 
interdum  etiam  longior  ad  1,50  &  i6->  extitit ;  ciica  finem  vero  quotidie<ii* 
minuta  eft. 

ji  Comet,  An.      CVIII.  Die  jo.yW.  An.  168}.  iihjo'in  Novo  Noftro  Sydere,  Tigridt 

* '^l^-  IL  ^^^'^^  Ljnce^  Sydus  CrmitMm  hie  Gedam  deprehenderem,  Candam  baud  adeo  Lon- 

Hcvclius.         P'^  ^^^  SteUam  PQlarem^  &  Cajfwpciam  furfum  cum  aliqua  Inclinatione  ex- 

0.1/4.^.416.  porrigens,  conftituebat  lineam  Reft  am  cum  Suprema  Cofkis  ^imigt  &  XVat- 

,tro  Hnmero Perfei;  non  minus  OMnFimre Vrji Majoris & Dextro Httmero  jh^ 

rig£\  item  cum  Media  Cand^  8c  Latere  Vrfs  Aiajmris*    Deinde  Tubo  10  pe* 

dum  arrepto,  iftud  Phaenomenum  contempJatus  fum,  Cafm  erat  quidem  tetis 

Amplum,  fed  Mateiia  nor  admodum  Condenfata ;  fie  ut  nuUus  Lucidus  N$^ 

scUtis  neque  diftinda  Corpufcuk,  ut  quidem  alias  in  plurimis  aliis  deprehenfum 

«ft,  in  eo  apparerent.  ii^i  fer^,  Altitudo  ejus  erat  19'J  57'. 

Die  J I  ynl.  ve(p.  fcil.  iili  jo'.  Altus  cum  effet  210  28'.  Reftam  cum 
:Tcde  Amig^  &  Cofelh  conftituebat.  CandA  erat  dilutiffima,  lac  Rarior  quam 
« die  heftema,  fed  paulo  Longior. 

Die  4  Aug.  mane ;  Removebatur  eo  tempore  tanto  fpatio  ^  Dextro  Humeri 
Aurig^tj  quanto  alias  diftat  didus  Humerns  i  C^e  Hced$.  Caeterum  Sin^d 
iTitia  Perfeiy  QfeUoy  &  Cornet^  Redam  referebuit. 

Die  16  Aug.  vcfp.  hora  ferfe  1 1.  Cometa  inter  quatuor  SteDulas  verfebatuis 

3uarum  una  a  parte  Omcta  fuperiori,  in  ipla  Conjundione,  non  nifi  i'.  di- 
abat,  adeo  ardfe  limbo  adhaerebat :  quo  tempore  fimul  Diametrum  Cometa 
Micrometro  meo  dimenfus  fum,  nimirum  6'  ^'\  exiftere. 

Die  20  Ang.  vefp.  BrevilTimam  ac  Rariflimam  Comam  inter  CfeBam  & 
iC^m  Hoedi  exponrigebat. 

Die  20  Afig.  vcfp.  Utroque  Hcedo  erat  viciniffimus,  ita  ut  cum  his  Trian- 
gulum ferfc  aequilaterum  conftitueret,  cujus  Latera  fere  Diftantiam  Hbedornm 
'<quaB  eft  47''.  circ.)  aequabant.     Ad  hxc  Gmeta  cum  Of  elk  8c  ilia  in  Pbnta 
Dextri  Pedis  Perfei,  Triangulum  iEquilaterum,  cu;us  Bahs  erat  Diftantia  di- 
^dbrum  Fixarum,  exhibebat. 

Ang.  24.  vefp.  verfabatur  inter  Capcliam  8c  Pleiadas,  fie  ut  i  CapelU  8c 

PUiaMHs  in  eadem  fere  Remotione  videretur.    Deinde  C^eOoy  ComctOy  8c  * 

J>l€iades ;  item  Abnmac^  Qipm  Mednft^  &  Cometa ;  nee  non  Dexter  Hftmerui 

.Aurigay  Cometa^  &  i:eqHens  Sinifiri  Pedis  Perfei,  Lineam  fere  Redam  confti- 

tuebant,  in  hac  tamen  ultima  conftitutione,  Cometa  fere  irir a  paulo  Redam 

jam  incedebat. 

Akg,  2  J.  vefp.cum  CafelU  8c  Cap.  Hcedi  Redam  fere  conftituebat. 
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^fig.  19.  ih  5'.  mane,  plurimis  minutilKmls,  &  clariffimis  Flxis  ftlpatu^ 
eratj  nempe  SteHit  St^iefiianis,  atque  i  Cufpide  Occidentali  PUiadfax  fuifum 
vei-fus,  non  nifi  42''  35''  removebanir. 

Eadem  die  vefp.  longe  jam  promouor  contra  S.  S.  fpatio  fcil.  14  horanini, 
ad  4'.  fere  repericoatur. 

.v*^.  JO.  vtfp.  ComeiA  ^  Sceilula  quadam  bene  confpicua  non  nifi  52'  41". 
abent ;  &  cum  Mtfi*  &  in  B^i  TriMgnli,  deinde  etiam  cum  pracedente  in 
Pe4e  &  ilia  in  Gtnn  PtrfeL,  conftituebat  Redam. 

■Sept.  2.  mane,  Cwieta  inter  PleiadM  &  Nodtmt  Lim  veriabatur,  conftituens 
I.tneam  Reftam  cum  Mttfc»  &  iMCida  MaudA.  Qti.  Sc  cum  infima  ui.^4rme 
f.  Sc  M^ifdii'filth  Triangulum  fere  squicrunim,  cujus  vetrex  difta  erat  Man- 
dihuU.  Praeterea  quoque  Lineam  re(erd»t  ReAam  cum  duabus  in  Fronte 
Ceti,  nimtanto  fere  fpatio  ab  Occidentaliori  diftabat,  quam  alias  utraque  ab 
invicem  rcmovenrur. 

Hac  die  iterum  Diametnim  Ometa  C^itu  Miaometro  diligenter  dimenfus 
ftim,  9'  j^^-  die  16.  -^^^  codcm  Micrometre  (^lenta  rantummodo  6'  5". 
fie  ut  notabjliter  fpatio  17.  Dierum  creverit.  Non  nemo  diceret  id  fadum 
effe,  quod  in  ultima  Oblervatione  viciniw  multo  fuerit  Terri  -.  Atque 
ideo  Clarius&  Lucidius  C^  cxhjbere  debebat,  prsfenim  fi  Coipus  euet 
xtemum  (ut  quidam  ftatuunt)  quod  nirfus  certo  tempore  abfoluto  fuo  cir- 
aik),  nobis  in  confpeftum  redit.  Sed  i  contrario  Cafut  bnge  Obtufius, 
"Rariufque  ultimo  extitit,  fie  ut  diftinftiflime  notari  potuerimus  matcriam 
Gflw/w  fenfim  fe  diflblvere ;  id  quod  autem  mu]ro  melius  cum  noftra  conve- 
nit  H)^»otlKfi.  .      _ 

Sept.  4.  mane,  videbatur  Cmffta  in  Linea  exiftere  Reifta  cum  ilia  m  Froxte 
Occid.  Oti  &  Lncida  f  ;  item  cum  ilia  in  Ore  &  Afartdibula  Ceti ;  ad  hsec 
fere  Triangulum  squflatenira  cum  ilia  in  Ort  &  ad  Genmt  Ceti  conftituebar. 
De cstero  autem  ex  optato  mihi  extitit,  quod  Altitudinem  Meiidianam in  Au- 
fho  exaftiffimo  Quadrante,  Honb  va.  Matutiiu  jh  40^  for?,  nimirum  3  8'. 
35'.  effe  impetraverim. 


Mty.f. 
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£x  quibus  nunc  luculenter  videre  eft,  Cometam  Iiunc  continuo  contra  S.  S. 
inceffii^ ;  fie  ut  in  Ecl^ka  6^  ^  5  j''.  in  fua  veroiMaa  74^  j  $  ^  peragraverit> 
fub Angulo,  viz.  Or^^d  &  EcHptkd  39^  fere^  fub  Angulo  vero  Ortka  &  t/fipM- 
tcris  56^.  Uthtido  Initio  29*"  15".  Bar.  &  ultimo  11^  io\jiitjh  e^ttitit; 
adeo  ut  ad  41  ^.  bxt  cam  variaverit. 

De  Ofite  hxc  notandum  habeo,  quod  Initio,  quoad  Diametruni)  longe 
minus  quam  ultimo ;  i  contrario  Initio  longe  Lucidius^  quam  circa  Finem 
extiterit ;  nuUos  tamen  diftin&os  &  fulgentes  NucUoh  prout  in  plurimls  vi- 
dere nobis  obtii^it,  exhibuerit>  fed  conhifam  materiam>  &  circa  Finem  multo 
Tenuiorem.  Jure  hie  Omm^  (cum  plerumque  abfque  omni  CaaJU  viTus)  in- 
ter Stdera  OmMOy  vA-Q'bfitaj  five  inter  BMrb^A  &  Hircos  refertur.  Nam  non 
ntfi  ad  1 8  A»i.  Breviflimam  &  DilutiiEmam  Comam  furfum  verfiis  exporrige- 
bat  I  quae  polunodum  vero  omnino  Evanuit. 

CIX.  Novus  (Ametes  nuper  Caelo  vifus  eft  ^  Lynceo  ocuto  Abb.  BLmchmi^  ^  ^^^%  ^"* 
Difcipuli  CI.  Gemmum  MmMord.  Cmctes  parvus  quidcm,  fed  in  fua  <>*^w  L%11m  u!r 
reguhris  apparuit^  Lumine  tenui,  ic  tanquam  Stella  Subobfcura;  at  Tubo^  169.  p.  910. 
-optico  exceptus>  Luminofior* 

Jtm*  30.  ft.  n.  jin.  16%^  G^wfn primum  mihi  vifus  eft}  in  grad.  9«  cum 
aliquibus  miautis  Libfdy  Latitudo  ejufaon  Borealis  fuit^duum  8.  &  aliquot 
jninutoriun. 
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CJiiatuor  ultimae  meliori  indigent  Calculo>  namaliquis  foitafle  Minutoruip 
Error  irrepfir.  Obfervatio  Diei  Primi  Jul.  accuratiflima  eft,  Comct^  enim  Te- 
lefcopio  appaniit  una  cum  Stella  Virgmisy  quae  Bajero  infcrlbicur  n>  &  accidit 
fub  Cingulo  Septentrionalis  partis  primae.  Omnium  certiflima  eft  Obfervatio 
Diei  Sextae,  qua  Die  ArUurm  in  Tubo  Optico  Cmul  cum  Comet  a  confpicieba- 
tur.  Die  pariter  14.  Conseta  &  StelU  x^  in  Co!o7rdio  Booth,  feu  Fcnatulo^  fub- 
ter  Hftmerumy  uno  Intuitu  dctegcbantur. 

M  HI  m  2  ex. 


(  45^  9 

ACditet,  An.  CX.  SefK  8.fi.  V.  A.  i6%6.  4^.  numc^  about  I^y-brcak,  M.  -S^ found 
}xX^'h!  ^^^^^'^^^  ^^^  ^  ^'^  Conftdlation  of  Leo^  to  the  Right-hand  of  the  LMcidum 
Kkv.  Lumbis  fL»  C^s  it  is  conceived,  for  the  Latin  Copy  is  Dcftdive  in  this  place) 

n.  18^- 1'  ^S^'  ^"^  rcfcmbling  that  Star  in  Colour  and  Magnitude,  with  a  Thin  and  Ihort  Tail 

extended  upright.  Over  the  Comet  in  the  fame  Vertical  v/as  the  Star  of  fl  ^\, 
of  5.5'rr,  or  2 1  Tjchon'h  diftant  therefrom,  bythe  Micrometer,  exadly  a  De-- 
prcc;  and  a  Line  drawn  from  the  LncUa  in  Lmnbis  ^\^  to  the  Cmfcty  paffed 
much  about  half  a  Degree  to  the  Right-hand  of  the  S  Leonk.  The  Diftance 
of  the  Comet  from  Rcgtdus  taken  by  a  Radius  was  about  17^.  The  next 
^lorning  Scf^.  p.  at  51  58',  the  Diftance  thereof  from  9  fL  was  found  by 
r!yj  Micrometer  2^  zx  L,  and  at  4^1  40^  again  i^  25'^.  To  verify  the. 
Times,  the  Altitude  ot  the  Lucida  in  Lumbh  \  was  obftrved  1 1*  10',  at  4h 
}^ '.  man^.  A  Right-line  drawn  by  the  Comet^i  and  the  faid  fl  Lemis  towarcb 
.6  LcQHts^  or  the  Lncida  Colllj  left  that  Star  a  little  to  the  Right-hand. 

This  Comet  was  feen  by  a  Countryman,  who  firft"  gave  Notice  thereof, 
from  the  6'th  to  the  11th  of  Sept. 

Tlv.'  Refult  of  thcfe  Obfervations  is,  that  the  Qmet  w'as  Direft  in  Motion, 
that  it  mov'd  about  14.  Degree  per  Diem,  and  that  it  feemed  rather  to  De- 
crcnfc  in  Latitude.  On  the  jth  of  Sept.  it  w^  about  24'..  diftant  from  9  Le^ 
w,  but  its  beaiing  therefrom  is  not  fet  down. 

This  Star,  9  (^^  was  then  in  9^  2'.  of  '5f,.  with  North  Lat.  9^  41 '4. 
Whence  at  the  time  of  the  firft  Obfervation  it  may  be  Concluded,  that  the 
Comet  was  in  9^  5  5^  of  '!J(f,  with  North  Lat,  9^  15'.  And  at  the  id  Obfer- 
vation, the  JLongitude  of  the  Comet  will  be  found  about  11^  20^  of  'W,  with: 
much  die  lame  North  Latitude  as  before., 

ACdrrct.  An.        CXI.  Feb*  19.  ft.  n.  An,  1^99.  in  OhfcrvMorio  Regio  Parijknjiy  videri  coe- 

i69;./i/r:iiis.  pit  cxiguus  Comctdy  inftar  Stellae  Ncbulofa:  tcrtix  Magnitudinis ;  illi  perfrmilis 

^,  A/.  C.nirii.  qii3e  ivienfe  Sept.  1698.  fuic  Obfervatus- 

//.  2JO.  p.  79.  g-j^j^  ^^^^  jj^j.^^  Stellas  Informes  6  Magnit.  prope  Circulum  PoUrem  ArSi^ 
ctim  fiipra  Cuptit  Aurif^tc^  ocquali  fere  Intervallo  mter  Cftbitum  OccidentaUm  Per^ 
fei  &  Caput  Alijoris  Vrfi ;  illas  adfcribit  lye f jo  Inform ibus  circa  Vrjam  Adimh 
rem.  Continuatis  Obfer\'ationibus,  vifus  eft,  Proprio  Motu,  Iter  fuiim  diri- 
gcre  Capellam  verfus,  cum  exigiia  Deviatione  ab  ejus  Circulo  Declinationis. 
Ea  crat  ejus  Velqciras  ur  unius  Diei  Spario,  Septem  circiter  Gradus  Ma£;ni 
Circuli  pcrficeret,  quo  Motu  potuit  ante  Dies  4.  ipfi  Polo  feimb  adliarrcre,*!  &. 
StelU  PoUri  fbciari. 

Hora  6.  p.  m.  n.  Ccmparavimus  Cntynetam  cum  Stella  6.  Mag.  quam  Tjch 
appellat  yecnndam  earnm  q^dftint  in  Unea  Recta  cum  Polo  ;  Cometa  in  Tranfitu 
per  Circulum  Horariuni  prxcedebat  hanc  StcUam  Min.  Hor.  1 5^^  53  '.  quibiis 
dabicur  Differentia  Afeenjionis  Re^x  4°  45^.  erat  autem  Septentrional ior  ea- 
dem  Stella  8  .  Und?  fuppofita  hujus  Stells  Longitudine  &  Latitudine  IJcho^ 
wca  ad  hoc  Tempus,  G^wrr^  rcfertur  ad  15^  ji^  Gem.  cum  Latitudine 
Sept.  57^  25'; 

Movetur  Cometa  hie  ad  Cdi  partes  Oppofiras  illis  ad  quas  tendebat  Cometa 
An.  prxteriti,  cum  effet  fermc  in  eadcm  Diftancia  a  pdo  in  qua  nofter  hie  cum 
primum  vifus  eft,  nee  valdc  ab  ccdem  loco  rcmotus.  Comta. 
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G?netM  autem  MenHs  Seft,  eandem  profecutus  eft  viam  quam  inter  Sidcn 
tenucrat  Omeu  jin.  165a.  a  Nobis  Bononut  Obfervatus,  cujus  Occafione  cdi- 
ti$  Literis  ad  Sercniirimum  Fmiu  Efienjim  Muthut  Ducem,  earn  viam  per  ea- 
dem  5idera  quae  nofter  tenuit  ^n.  i6pS.  diftind^  dcfcripfimus.  Hie  Menfe 
Sec,  ab  Auftralibus  Csli  partibus  per  Aftra  Leporis^  Orionis  &  Tanrh  ubi  EcUp^^ 
ticam  fecuit  cum  Inclinacione  j6^.  &  per  Perfittm  &  Caffiopeiam  pervenit>  ubi 
videri  deCit  Menfey4»*\/fa.:iCr55.  Hie  videri  coepit  Initio  Menfis  Sept^  in 
cadem  Caffi^a  parte  ubi  ille  videri  defierat,  indeque  pcrgens  per  Hnmeros  & 
Brachia  Cepheiy  ubi  Latitudinem  Maxiraam  ab  EcUptica  nabuit  76^.  tranfit  in- 
ter Draconem\&c  Cygninnj  per  Pellem  Leonis  in  Herculcy  per  Ophimumy  ulque  ad 
Gonftellationem  Scorpiiy  quam  tenebat  in  ultimis  Obfervationibus  a  Die  24- 
ad  zS.^  Sept.  habitis.  Ex  his  autpm  Obfervationibus  collegimus  Comet  am  hunc 
tfrigewn  obtinuifle  Die  7.  Rept.  Velpeii,  cum  maxima  Vebcitate  Apparenti  : 
fere  io°..unius  Dii^i  Spatio*- 

CXII.  Papo^  of  up  Vfe  General  Omitted^-. 

1.  The  Conftellation  of  Cygnusy  with  the  Nev?  Star  in  PeEfore  in  it,  by  //^-Cygnus.  n.  1  r. 
veliwy  together  with  the  Names  of  the  Stars  in  that  Conftellation  by  7ychoyV37^'»'^r- 
andof  thofe.Addedby^iwy?//:  p.  2088, 1090, 

z#  Mr.  Flamjieed  liaving  perufed  Mr.  Street's  Difcourfe,  and  confidered  the  Mr.  HorroxV  * 
Contrivance  of  his  MoonWifery  aflures,  that  for  the  Motion  of  Longitude  ^'^'"'  Syftem, 
*tis  the  very  fame,  and  for  the  Motion  of  Latitude  not  much  better  than^[  Il6.p.  368'. 
Mr.-  Horyox's. 

But  Mr.  Flamfteed  hath  thought  of  another  Contrivance  that  will  fliew  • 
the  Moon'^  true  Place  to  a  Minute. 

5.  I.  The.. more  Notable  Celcfiial  ^jfearances  C^ukwdy  by  yk.Flan^^AleflialTht' 
fieedy  for  the  Tear  1 670.  ^^J"^  ^''^'^ 

2.  The  fame  for  the  rear  i6yu  -  ^J.^  '^^  ,^^^^ 
5.  The  fame  for  the  Tear  i6ji. .  n,66,p,  aoip. 
4i  The  fame  for  the  7car  1675. ,  •  n,  77.  /».  1297. 
5.  The  fame  for  the  Year  1674.  n'sl't-^f  ol 
4.   I.  The  Eflipjis  of  the  Satellites  of  Jnp^er  Vifible  at  VranAurg  the  laft "]  89!  p.  ^Ti^S. 

fbiir  Months  of  the  Tear  i6yi.  Calculated  by  M.  Cajfmi.  n.  99-  p. 61 62. 

2.  The  Eclipfcs  of  the  Satellites  of  lupiter  Vifible  at  the  Obfirvatory  ^t^^'fellitcEclfpfcs 
Greenwich  in  tfc  tlirec  laft  Months  of  the  T^  1(^85.  Calculated  by  Mr.J];  ^J;^^",^^ 
Flamfteed* 

3.  The  Satellite  EcUpfes  Calculated  by  Mr.  Flamfteed  £ov  the  Tear  1^84.      n.  15-4.  p.  404. 

4.  The  fame  for  the  Tear  1585.  n.  167.  p.  760. 

5.  The  fame,  together  with  the  Parallaxes  of  J ftpiier's  Orb  and  his  Geocen-'-^^ll-Y^'^^^S' 
trkk^PLtceSy  for  the  Tear  16^6. 

6.  The  fame  for  the  Tear  1587.-  n.  184.  p.  196 

7.  The  Satellites  Edlpfes  Calculated  by  Mr.  TMlcj^  for  tlie  Tear  1688.  rr,  191.  p.  43^. 
5.   I.  An  Account  of  the  Ephewrrides  of  the  CometyA.  i5(^$.  Calculated  C(?,v7^rj,w.i. p.  3. 

by  M'.  AnsjoHti  and  the  Principle  of  his  Ilypothcfts  difcovei-ed  by  JVl.  Cajfini.      n.  2.  p.  17,  iS.' 

2.  An  Account  of  the  Ephemeridcs  of  the  Comet y  A..  1^65.  Calculated  by  n.  3.  p.  36. 
lA.An^Ht.  CXI  II.. 
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CXIU.  Accounts^  Books,  4mI Emendations,  Omitted. 

uriox.  J. 40.      I.  A  new  Size  of  Gtoies  ^bcm  i  j  Inches  Diameter  Redified  by  R.  Mfft* 

den  and  Will.  Berrj. 

ThU.  c^.  !•  A  Reprcfentation  of  the  Heavens  in  two  large  HemMcres  of  50  Inches 

».  I.  p.  44.     Diameter,  Stcteographically  PrpjeAed  upon  the  Pkdn  of  the  e/£f»Mar ;  hy 

Mr.  JFr.  Lamh. 

11.90.  f.fifo.  J.  Deux  Machines  proprcs  ^  laiitles  QMdrMh  avec  tres  grande  facility 
'parle'P.  fptace  Ga/hn  Pmrdies.  S.  J«  ^  Pms.  i<(75«  in  ii** 

fi.  184.  p.  II ).  ^,  Sciotwkmn  Tekfeopicmh  or  a  new  Contrivance  of  adapting  a  Telefcope 
to  an  HarizwftMl  DW,  for  Obferving  the  Moment  of  Time  by  Day  or  Night; 
by  WiU.  Molineux  R.  S.  S.  DfAlm.  16S6.  m  ^. 

n.  ij^t,p,i^o.      ^.  xhe  A6rklim  Lifte  of  the  Ofmrcb  of  St.  Pftranhj  Drawn  and  Fitted 

for  Aftrmomical  Obfervations,  in  the  Tear  1655.  Revifed  and  Reftored  in 
the  Tear  16$^  ;  by  Jo.  Dam.  Caffim.  At  Bamnid  169^.  F0L 

n,66.  p.  1018.     6.  J04.  Hevelii  Machinas  C^kflis  Pars  prior.  OrgamgrM^ium  jifirmmkm 

0. 99. p.  6i7i.plurimis  Iconibus  iUuftratam &  exomatam exhibens,  fd'c.  Gcd^  i^7J*  ^ ^ 

Q.rio9..^..2i|*.  -J.  .AumadviK/S0MS  on  the  Firft  Pait  of^A^aciwuiCafUfiisofJca.  Hcvdim, 
ct<^ether  with  an  Ibcplication  of 'fome  Ifl^mmems  made  by  R.  Hook*  P*  of 

n.  It  I. -^.i^y  Geometry  in  Grejb.  Coll.  and  R.  S.  S.  London  i6j^  in  4/0.  Dr.  WMis  Lei* 

ter  to  M.  HeveUMSy  concerning  Dkvifiom  by  Diagonals  there  inferted,  but  faul- 
tily, b  here  ^<5prwtff//  moretx)rredly. 

•».  i7f  p.  *i^».    ^*  Joannis  MevelU  Confulis  Dantifcani  Annus  Climaftericus.  Gedam  i6%y 

Fol.  Wherein  (among  other  Things)  M.  Hevelsm  vindicates  the  Tuftnefi  of 

his*Cel^ial  X)tjirvathm  againfl  the  Exceptions  by  (bme  made  to  the  Accnracj 

U.  >.  1 1<54-  ^f  ^'^^'^*    The  Controverjy  between  Him  and  Dr.  Hook^^  about  the  Ufe  of  Tf- 

»..ii  X.  p.  144.  le/iofkl^4Xid,Plain  Sights^  and  'Dr.  ffWlis's  Calculation,  for  Dividing  the  Limb 

».  i7j-.j>.ii7^of  Inftruments  by  Diagonals^  are  alfo  here  Abridged. 

p.  Excerpta  ex  Literis  111.  &c  ClarifT.  Virorum  ad  Nob.  AmplifT.  &  Con- 

n-  'fo-  P-  308.  fultiff.  D.  Jo.  Hevelinm  Conf.  Gedanenjem  peifcriptis>  Judicia  de  Rebus  j^ro^ 

nomkisj  ejuJdemque  Scriptis,  exhibentia;  Studio  ac  Oper^  Joa.  Erici  OUnjIu 
Secretarii  Gcdani  1 58  5 .  in  4/^. 

10.  ADefcription  of  Heliofiofy  and  fome  other  If^rnments^  made  by  K* 

n.  1 18.  p.  440.  Hookz  R-  S.  S.  L/md.  1575.  in  4/tf. 

I  r.  The*Sphere  of  M.  ManiUm  made  an  EngUjh  Poem,  with  Annotations, 
anS  an  jijhonomical appendix ;  by  Ed:  Sherbnrny  E{q;  Lond..  i<575^  in  FoL 

J?.  X o  I .  p.  1 3  3 .       I  ^  •  ^Uf^^^i  Obfervationes  jt^onanucoy  Quas  ex  Ardnco  in  LatUmm  Tran- 

^}3&x  Plato  Tihuninm.  Noriherga  1557;  &  Bononia  1^45.  Tht  Arahick^C^ 

•n.  104.P.913.  <>f  ^hofe  Obfervations  does  not  Appear^  whereby  that  Tranjlatim  might  be  £x*- 

amined :  But  Mr.  /Mp^,  by  Calculating  Tables  from  the  Principles  there  De- 
livered, hath  here  Difcovered  and  Qnrreaed  above  30  confiderable  fanks  in  a 
few  Pages. 
n,  43.  p.  868.       15.  H^oria  Qelefiis ;  ex  Libris  &  Commentariis  MS.  OhferuationHm  Vi- 

cennalium  Tjchonls rBrahe,  Dani.  AngnfiaVinSelk.  An,  \6C6*  in  A/. 

«.  X02.  p.  17,       14.  All  ^Mamifcripts of  tlie  Famous i5/>/pr,  (both  PidfUlbed  and  VnpiA^ 
&  ip  Zj/if^)  which  ace  Purchaied,  and  carefully  preserved  bv  M.  Hevelim. 

15- > 
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1 5»  Jertmk  Hlnroccii  Aigli  Open  Pofthuim :  una  cum  Guil.  Cr^trai  Ot>  »*  87. ^  f 07S: 
lervationibiis  Cxieftibus;  nee  non  J9.  Flamfkdii  de  Temporis  v^quMkne  Diatri- 
boyNumenlqfLwMri^iKf  ad  Novum  ZMMSyft^^  i6jz.'m/^d. 

i6*  j^rmmM Rtfrrn$M4.  Au&orc ypdn* Bm*  Ji^ioliS.y.StfphaftoJiJ^n.  11.  f.^^^ 
jljAsi  Concetving  the  Arguments  of  tms  jlnihor^  againft  tne  M^im  of  the''-  3^•^^93.> 
Edrthy  to  be  none  of  the  itroi^eft^  taketh  Occafion  to  let  the  World  fee«  that 
they  are  not  more  efleem'din  ItMijfy  than  in  other  places :  Manfredi^  in^behalf 
€£  RkcioUy  endeavours  to  Anfwer  the  Objeftions  o£  Atgeli^  and  this  latter  re^ 
plies  to  Matifredis  Anlwer.  The  Subftance  of  which  Comroverjj  is  here  given 
oy  Mr.  Ja.  Gngcrj ;  with  (bme  Remarks  and  Explications  of  his  own  upon  it; 

17.  An  Attempt  to  prove  xJtitMatMn  of  the£«rr^*fromOb(ervations,  made*.  loi./.  \%^ 
hy  R.HmJ^F^R.S.  Land,  i&j/^in^^  The  Method  of  this  Undetxakihg"- lo^"*/.  9^ 
is  Approv^  and  Commended  by  M^C&Ti  Hn^ensy  and  M«  Q^Jim. 

1 8.  Nkolai  Mtrcatoru  W^mJt  Soc.  K^ia^  In^mhomtm  .^immnkarumn.  11;-.  f.  6t  i. 
Libri  duo.  LofuL  i6y6.  inOSlatw*- 

ip.  Annales  Cxli  &  Temporum  perpetui)  five  Myfferia  .^antnuh-Chrono^^*  xo^?  h  74» 
hgka  ^  Seculo  Abfcondita,  nunc  per  Dei  Gratiam  Deteda  &  evidenter  Afler* 
ta»  Libris  tribus.    Kilom.  This  Book  is  Preparingby  Dr.  Wafmmh. 

20.  A  QualogHe  o£ Fixed  St^rs  with  their  Longitudes^  Latitudes^and  Magr  ».  8^  ^  Hj-. 
Qimde^  accordi^  to  the  Ohfirvmkns  of  ZJteg  BHg.  Oxford  i€66. 

XI.  Catdogm  StelUrmn  Jlttfiralimn,  five  Supplementum  Catalogi  Tjchtmicrfn.i^iip.ioju 
exhibens  Longitudines  &  Latitudines  SttlUrHmF$xar$un  <}U2  prope  Polmm  An- 
tarfbctan  fitas>.in  Horizonte  Vramb$frgkoy  Tjcham  incon^icus  fuere.  Auchore 
£ldfn.  Jidlchf  i  Qii  Reg*  Oxoh*  in  4^0. 

21.  Coiigietture  Pl^o  Jfinmemiche  della  Natura. del  Vfuverfii  da  Pietr^n.  6^.  f^ton. 
M.  Ckuhuu  m  Faeftzji'1669.  in  4/0. 

23.  Proie  de  Signm  Academki  di  BoUgmh  in  Bohgna  i6yi»  in  4/^.  S.^*^9*  t-S^^T* 
Mont49uai%  Difeourie  concerning  the  admirable  Changes  and .  other  Novelties. 

i^ferved  in  the  Heavem. 

24.  IJmnelis Btdlialdi ad  Aftronomos Monita duo.  Primum de Stelta Novoyn.  it.  f.  iZu 
qiiac  in  CoUo  Ceti  ante  An.  ahquot  vifi  eft.  Akerunvde  Nebnlopt  in  Andromedk 

CmguU  parte  Borea>  ante  Biennium  iterum  orta#    Approved  by  M.  HeveUns.*  "•  *r  t-  4^^* 

25.  Three  Lettecs  of  Jo.  Donumcus  OiffhrnS'^  concerning  his  Hjfothejis,  ofn.  84.  f^fooi, 
the  Sttn's  Afotunty  and  his  i>o6faihe  of  RefraSions.  At  Bomma..  in  4/^. 

i6.  Refbftio  Solis  Inoecidm,  in  Septentrionilibus  Oris  circa  Solffitiiim».  133.^.  731. 
iEftivum,.^;  169.^  aliquot  Ohkprziioviihm  AfirommkU^A^       HolmU. 
in  ^0.  Tranflated  m$o  EngUJbi  l/md.  in  %vo. 

27.  TahidoTHm  A^onctmiQdtHm  Pars  Prior;  de  Motibus  Solis  it  Lwuty  ntc^n.  191.  p.  443. 
non  del^ofitione  Fixarttmytx,  ipfis  Obfervationibus  dedudis  :  Authore  Ph.  de 
la  Hire.  Paris  16%^.  in  4/^.  Some  Animadverjionyon  k  are  here.infirted. 

2.8^  I.  The Rojal Almamxk.fov  the  TeariCj^  ;  by  Nl  Stevenjpn.  in  i2^1».  108.  f.  ryi. 

2,  ■         For  the  Tear  i6y6.  ».  no.;, 490. 

3. For  tlie  Tear  i6yy.  js.  130.;.  774^ 

2p.  Ephemerisyad  -<4wwwm  i<J8(r,  exaftiflime  fupputata.  LofuL  in  8w.         ».  179.  p^  35-.  ' 

JO.  The  CeUftial  World  difcoveredy  or  Conjedures  concerning  thr  Inhabi-»,  ij6.;L  337. 
tants>  Plants,  and  Produdlions,  of  the  Worlds  in.  the  Planets^  Written  in  Latin 
by  M.  Cht.  Htejgens.  in  %vo^  j  i.  Rag^ 
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n.t.p.i.n.j^f.  51'.  RagguagUodcNuovcObfervaticmida5/(j/«7?/ptf  Ckwp^^^  This  Book 
f  900.  n.  4.  :^as  AnAver'd  by  M.  j4Hz/>Hty  who  gives  his  Opinion  of  Companies  Glafles,  and 
f'  ^^'  his  new  Ohfcn^atms  o( Saturn  and  jffpfter  made  with  them  ;  To  this  S.  Cm- 

lb,  p.  74.     /^^^  publilhcs  a  Rcply^  and  M.  ^zaut  his  Ammadverfions  thereon. 
n,  3 f.  f .  683.       3  -•   I  •  Ephemcrides  Mediceormn  Stderum^  ex  Hypothefibus  &  Tabulis  y^. 
w.  44.  />.  S92.  />ow.  r^,;/.  Bononlt  \66%.  in  FoL    The  like  TalfUs  have  been  fbnnerly  pub- 

liiliedby  the  Learned  7.  5*;yr.  Hodiema  at  j?wn^,  about  1(^55. 
n.  1 14.  fV^.      2.  The  Table  of  the  Ectipfes  of  the  Firfi  Satellite  o£  Jupiter  by  M.  Q^mi^ 

Piibliili'd  at  P^iris  in  the  Recneil  d'  Obfirvations  faites  en  plitjkurs  Fojages  pottr 

parfdlioncr  P  Aftronomie  &  U  Geographie,  being  not  printed  with  the  ufual 

Care  of  the  In:primerit  Roy  ale,  Mr^  Hallej  here  amends^fome  of  the  Errata. 

n.  14.^.241.       53.  A£rrtisj  circa  Axem  proprium  Kevolubilis,  Obfervationes  Bonawa  ^ 

u.  35-.  f.  687.  y^i^  Dominico  Cijjino  habitat  1666.   Here  M.  .Caffmi  judges  it  Evident,  that 

the  Period  of  this  Placets  Revolution  is  not  performed  in  the  Space  of  i  ih  20', 
but  in  alx)ut  24^40';  and  that  thofe,  who  affirm  the  former,  muft  have 
been  deceived  by  not  well  Diftinguiihing  the  two  Faces. 
n.  134.^.8^-3.      54.  HCercHriHS  in  Sole  v\{\x%  i  2  Jo.  Hevelio.  Ged.  i66%. 
n,  6.  />.  104.         55.  Prodromm  Cofueticus ;  by  Hrvelius. 

p.  17.  />.  3 ox.       16.  Joannis  Hevelii  Defcriptic  ComctOy  j4n.  ULrx-ChrifiiaM  166^.  cxorti  • 

una  cum  Mantifla  Prodromi  Com^ici]  Obfervationes  omnes  Prions  Cometa 
1654,  exiifque  Genuinum  Motum  accurate  dedu6him,  cum  Notis  &  Ani- 
ihadverfionibus,  cxhibens. 
n.  40.  f :  Soj-.       57.  Jo.  Hevelii  Cometagraphia*  Dantzjck^  in  FoL 
i>.  3  J.  /».  691.      ,  38,  'Staniflai.  de  Lubienietz,  Theatrum  Cometicum.  An^kd.  i5<f8.  in  Fd. 
n,sih  ^^^9'     $?•  ^^1  Movimento  della  Cometa,  appaifa  il  mefe  dxDecembri  1654.  da 

.  Pietro.  Maria  Afutoli.  in  Pifi.  in  ^to. 
n^Sl'h  '^'-     40«  Erapm  Bartholim  de  CametiSf  An.  166^^  C^  166^.  Opufculum;  eX 

.  Ofaiervationibus  'Hafkia  habitis  adomatum«  H^ia.  in  4/&. 
uu  139.  ^.  980.     41.  jT-t^A.  Wallifiij  De  Cometarum  Diftantiis  inveftigandis.  Limd.  i6^%. 
^    i^,  986,  42*  Le6faires  and  Colleftions  imade  by  -R.  iE&oitj  S^c.  of  the  if.  5«  LmJ. 

^1^78.  in  4/(7. 
j»^.Q?/.ff,4.        4j.  Qblervat.  of  the  Comet  of  1^80.  and  16%  1.  made  at  the  Col.  ofQtr^ 
fi.  io5.  numt  \  by  /^.  J.  de  Fontenof  c  5-  J-  Profeff.  o( Mathematicksj  Paris.  i(J8i. 

iB.f.  114.       44,  A  Treatife  concerning  the  late  Comety  Published  at  Turin.  \6%i.  by 
,I>onato  Rojfetti  S.  T.  D.  Canon  of  Leghtrrny  and  Tutor  in  Mathematicks  to  tw 
Z)//>^  ^  Savoy. 
^jj^.  p.  116.       45.  An  Explication  of  the  Comet  which  appeared  at  the  End  of  i^Soi 
and  in  the  Beginning  of  i(J8  i.  upon  the  Obfervations  of  D.  Anthebncy  Car^ 
thfijtan  of  Dijon,  at  Dijon.  1 68 1 .  m  one  Cngle  Sheet. 
.Th.Col  n.-j,        ^^^  j^  fjj^^j  Difcourfe  about  Comets^  publi/lied.in  the  High  Dutch  at  A5f- 
^/».  i9<5.  rcnbnrg  16%  i  ;  by  a  ierj^^rr  of  Afironomj. 

jb.p,  199.        ^^^  ^  ^^y  Introdudion,  fhewing  how  the  Motions  o£  the  Cometrmxy  be 
reduced  to  fome  certain  and  Geometrical  Rules,  fo  that  their  Appearance  may 
be  Predifted,  in  High  Dutch ;  by  Ja.  Bernouljy  at  BazJl.  An.  i6qi. 
n.  145;./.  272.      48.  Joannis  Jacobi  Zimmermanni  Comet o-feopia.     Or,  Three  Ajlronomkal 

Relations  concerning  the  Comets  tlaat  have  been  fc^n  in  the  Tears  i58o,  1^8 1, 
.J682.  Stttrgardy  1^82.  in  4/^?.  CHAP, 
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•  •  • 

*B»  'IF  <B*  ▼■»  ^B*  ▼■'•«'▼■' f»»  •■^  ▼■»  ▼is' *■▼ '^        •■^'■r  *■»•■»  ▼■*  ▼•»  '»»  '••^  •»»  ▼■»  ▼!{»  '8^  fitfr 

€  H  A  P.    V. 
Mechanicks.    AcausTicKS. 

[  AgcnnitAEflkitiitE;  Agcosut  tA*Efficitt2*«ojiifrj/ 
ut  z  E.  }  A  ut  }  £,  &c.  cawris  paribus  :  Et  J^tJJT' 
«iBivtifilitar>  lif  A  ut  m'B ;  €ii)uiain|ue  ntio^         p.  Mf» 

BsifQBtns  fit  M*  Nor. An.  1M84 

2.  Eigo  fi  A^  ut  V  moiveat  PmdusP;  Vis 
flu  V  moretnt  Ml  P»  MMrisparibiiS)  puta  per  a^^ 
dem  Longkudioon  eodem  Tempore)  h.  «.  eadem 
Gdentttew 

^.  Item  fi  Tempore  T  moveat  iHud  per  Loogitudinem  L ;  Tempore 
m  T  movcbtt  per  Longinidmcm  »  L# 

4.  Adeaqne  fi  Vis  V,  Tempoie  Tf  nioveat  Pdndus  P,  per  Loi^itudw 
nem  L  s  Vis  m  V,  Tempoie m T,  movdxt  mPytper  Longitud.  m  L.  £t 
Proptcrea»  utVT  (Faaum  ex  Viribus  &  Tempore)  ad  PL  (Faftom  ex 
I^xxiere  &  I/xi^itudioe)  fie  m  »  V  T,  ad  m  ff^ 

f*  .^foeiam  Gekrititis  gratdus  fust  Loi^imdmibas  ^Mem  Tempore 
tnn6&i$  Pn^poriaoiidefc-lb  (i^pod  eodem  recSfit})KedptaiePnforaoiBk^ 

Tcaporibiiseidttii-Lot^tnkBm  traiilyndg  impetifis:  crit  ts-zC  :  :^  ; 


m 


Z.  k  f^  Qadm  CdkntatimB  m 
diaum  &  Redproca  Temponm}* 

tf.  tigopfoptcr VT :  PL  ::  WW  VT  :iiPi» PL:  crit  V  :'^ 

iS^iili'jJk  f.  V:PC  :  :m  V  :MPCasiiiP  X  C  s  P  X  wC 

-  7.  Mbc-eft,  CiTisVawrere  pods  &P(«Ais1>,  tdtfiateC:  VismV 
WDOvHt  vd  Mem  Poo^iis  P>  Cderitate  w  C ;  yd  ok^  Cdoit^  Pbadis 
i^Prvttdniqae  cjaodvi^  Amdus  ea  Cdoricne,' otiRiftum  oLPimdaeSc 
edentate  fit  M  P  C. 

8.  Aeqoe MKdependR  tioa&am  M«diitanatt  (pro  fid)tta|idis-MDiibus> 
"cooftnicirianwn  ntio :  neome  ut  qua  ndoae  augetur  Pondus»  eadem  mimia- 
turCdaiii^  qoo  fiat*  lit  Fnfiom  exOdo^  deBspdiK,  ttAaaVi mo- 

ytodo,  idem  fit:  MiuV:PC::V:fliPx^CsPC. 


Vol  L  H  n  a 


»-  - 


* 


"i 


i         4   •    . 


f  «,8  ) 

idm  P,  Vi  y,  Cderimc  C, .  htum  ifl  V<x^Q^c(^  (nf^ 
01  P  aire&t  impiogat ;  feientur  utraque  Cderitate  — -—  C*. 

*  I  "^  9$ 

Nam  propter  eandem  Vim*' majors  P^nderi'mo^^endo  adhibitam,  eadem  ra« 

tione minuctur audi  Cderitas ;  ncmpcV:  PC::  V: ^Px— — C> 

s=P  C.    Adeoqiie  aKefius  Impetus  (iritellige  Fadiim  iez  Fondere  &  Cde-^ 
rkate)ffkt^^i^5^  -- 


I      r      •   » 


ixx.:  Sj.m  BcMulus  P  CVi  V)  Cdet^ 
cadem  via^  majori  Cekrits^  infemiens  $  pitta  Ponlfus  in*^^dCA 

(adeoque  Vi  >  «9  «  y  bam  •  .feentor.  amba.XIeleritate =  C.  1  Nam 

y :  PC : : »»  V :  «ii«P  C  : :  V  h- mMVri^ f^'"  »  V»    Tf.gr%c=g 

;    ■  ••   »•    ;.!  •••   ■'  •■•..•.•!    •  •■  l./i  r  '.■'     ■  ..    ■'  '^      '  ..< 

IzL?  p  X  irt»£  Q.    A<koque  Pi»<Wmtis  impetus  fict  i^;t^ 


-    ;^    .T;  ,I'T+.  «»i.      •  ■.  .     .  ..:     ■'.'  ..-.■■        '    •    ''  <•--■• -^ 

.  /ii^  Si  Pondeiia.CQmmrus  vikilat^^/^^ 

mutuo,  puea^  PondusP; '  (Vl  V)  Cefcritaib  C,  dextrarTum  i  &  Pdodus  n 
|;^  Celeritate^C  (adeoque  ViwuV)  finiffaxufumf :   utnufquer  Gdfi^ta«b 

^;V/ -  '  {Ictus  &  direftioi  fie  colliguntun   Poodus  dextrorfiun  latum  rdiquo  fi  < 


cTceret,  inferret  Cdi^taeni"  7:xi '^^  adeiqbe  Impetuih  ^  J^J»P  C^ 

)dextrorfuffi^  fibique  retberet  hanc  eandem  Cderitarem^  a^ 

r-^ —  P  C  datrorfiim  (per  Se&*  ^.)  PoiKTu/que  fiaifixoifiim  ktuin  (fimiE 


•  • 


m  n 


•   : . 


^m^  i^  Cekritttein^^;;^Cy^po^^|^jctHnr 


•^-^ iJM PC &uui^»^ ;  £l&]ue mwerec \mt e»i3ai,tefentudiu' acliei> 
^^^^^i^^^^TTZ'^  <Cum  Jl|q^!5  Motu^i  utrii^ 


r."  >    'J    •     ..ri 


V'Si^  i^^l^if^f^^^  P^^  aggi3%atus  i  eiit  a'l  ^»?-  t  P  C  dex:«' 


i:  .'i  i 


*  ;i   /,  .:.:..  / 


f  4-59  > 

Imfut^  &  -^!!^  P  C  finifiraHum ;  adeoque  reapie  vd  dextrbifum  vd  fi- 

nifirorfum)  ptout  faic  vd  ilk  imj<»'  (ueriti  e6  Impetu  qu2  eft  duorum  diffe- 
Tcntia :  6.  f .  (pofito  h-  figno  cextrorfum^  &  —  iinmrorfum  fignificaQCe ) 

Impetus  erit -f  -i~  PC-^  ;~-  FC=  ^^"^  PC;    Cekrim 

'      ^     •  I—hWir  I-^«f  I-4-W 


: — r Cs   adeoquc  dextroriiim  vd  finiftroriuni>   prout  t  vd  w  w 

I      •    •      • 

aiajor  fueiir. )  .  £t  fipiiliter  Impetus  prius  hti,    erit  -+  — ^ —  i*p  P  C 

TJL^MPCs^lZl^J'm  PC  5   feelcritis  i-=-2*  c  -^  adeoque 

4extrarfi!mi  Vel  fiiliftrtriuiD,  pfout  i  velw^  major  fuerit*. 

11.  Si  vero  Ppndeia  nee  tadfao^  direde  via  ]«xKedant>  nec  diitde  contra- 
noi  fed  oblique  .fibi  mutuo  ompiagaQt ;  n)od9»id|is  trk  pra^cedcns  Calculus 
prci  Oblic^tatis  medlinu  Impecys  -sateof  Oblique  unpliigent{$>  ad  ejufdem 
Impetiim'.qui  ^efTet  fi  Direfte  i«>ip^eret.(cq^en$.p^ibus>:  eft  ifi  ea  racione  qua 
Raoius  ad  Secaqtem  An&uli  ObliqiuQttis;  (qupd  etiam  ioteUigeodum  eftj  ubi 
peipendiculariter)  fed  Oblique  cadit  in  percum  Superficieni)  noa  minus  quam 
ubrvis  Motuum  (e  mtinio^ Oblique. aecufl&nt:^  que  quidem  confideradot 
ctiin'calculo  prioii  debite  adhibita*.  detferitumbit^.  qusnam  futura  fine  fic  'Ob-. 
iKpie  Jmpmgclntium  edemas,  'impetus  .8r  t)ire(^Q9  L  e^  qu6  Impetu,  qua. 
Celeriti^id)  &  in  quas  Partes  ab  iAvicefn  refilient,'  -qu«'  fic  Impinpuiit.  Est- 
dex^eeft  mie  GfaviutiMds  graviom  Obliqutf  defcendentium,'  ad  eorundem 
PflDendicidaricec.defcendentium  -Gnvhaticmem/  •       ' 

I ;•  Si  qux  fic  Impingunt  Cdrpoiia*  inteDigantur  non  abiblute  dtua  fj^^^^ 
hadenus  fuppofuimus)  led  ita  I^  cedditii,  ut  Elaftica  tamen  Vi  *fe  va* 
l^BM  rfftituere,  <hini  fieri  pbtmt.ut  ^lemfutiA)  refilianc  ea  corpdhu*  qus 
1$^  eflent  fimid  proc^fliira;  '(<k''quid6m  phis  mindve^  prout  lia^ic  Vis' 
Reftitutiva  major  mixK)rve  fiierit,)  nempe  fi  Impetus  ex  Vi  R,eftitutiva  fit 
5»pfe5dBvo  major.,  "'j  ,;  -  j    '•  r   .    ..••    >   -    :    •  • 

In  Mocibu&  AccderadsS^K^taixlads,  I^^  lrngu&  Mbhientis  I^ 

BQ^ftod^  .eft^  qui'gtaduisG^bmt^  tii^  ocquifito  convenit;    Ubi  autem 
pa:  Curvam  fit  Motus>  ea  reputanda  eft  in  fingulis' pimdis  Motiis  Dire^o^' 
^^^s^^U&»3>viiSBBQ.'Twg^  quaiidtf  MotHS-'ttiiii^  AcceWatus 

vel  Retardatus  fir,  tiim  &  per  Curvam  fiat  (ut  in  Yibrationibuflf  Perrduli)* 
Impetus  aeftimandus  erit,  pro  fineulis  pundis,  fecundum  rum  gradum  Acce^ 
]0at49p]5>*t]ji^^  I  .    ' 


^  y^lc^tyes  CorpQimli  ^propriae  &  maximb  mturales  funt  ad  (!x)rpora  reci-^?J"'    « 
jjpxjcfe  proportionales.      .    •  .   *      ^'    ^' 

V  .  J taqite  Corpora  >R,iSj  babentia  *proprias  Yek)citttte$»  etistm  poft  Impul-* 

(umredncntproprias*  *•    •     ■     "   ^  *         .:        * 

.- ',  .-.''>  N  n  n  2  .  Et 


.  £t  Corpora  K*  $»  m^ropr^  ydoaaam  UbetKi^a^  XiqmlfH'^tflttn^ 
turaa\£<|uiUbiium';  hoc  ef^  Q^tum 
i   pnaVekKitateantelinpriiumrtaatuffl 

addinir  ipfi  S,  &  fe  contrau 
Qyare  Collifio  Corporum  projnias  Vdocitatcs  habcmiiim  xqu^Oet  Lu 
bKOn^Danti  fuper  bim  Centra  squaliter  hiQc  iade  i  Ceatro  Grs^itads  <li- 
fbntia :  Librae  verb  Jugumy  ubi  opus  eft  pioducitur. 

Itaque  Coipontfn  aequaliuDi  improprie  MonmakuxiMi^^  Cor- 

porum verb  inaequalium  improve  Movendum  (five  ad  amtnrias  five  ad 
eafdem  partes)  decern  iiint  omnino  Cafus,  qoonim  quuK|ue  oriuntur  ex  con- 
verfione. 
''/*  ^f7'       R9  Sf  CbiporaaKiualia^s  vdK*  C<«pvflujus»  S,  Corpus  miinis. 

4  Centrum  Gnrvitatis  five  An&  Librs.  Z9  $umma.  Vekckatum  utddque 
Oxpons* 

JR  r)  Velot.  j  Rrante  rtapulO     f  S  •?  Vcbc.  IS  Tanie  Impul.> 
7S  ^jCoip.  IS  f  fumdata.  VvdJRi^J  Corp.  Irj  fumdata.  3. 
j^  R>  Vdoc.JR(poftImpui;r''*^V  S>  VebcjS  ?poftImpur.5 
ip   SJCorp.  iSS     quafita.   >     CrRvCoip.  7R$   qwrfita.    y 

R^uk    R r>  S ^  faciunt •  R>  # S :  R^,  S'#»  fk4unt f  S»  r  R* 
[Lege  Sylhbas  (quamvis  disjundas)   Ke^  Sr»  »R»  #S>  vdR#»  Sh 
«S»  rRf  in  Linci  cujuflibec  Ofu^  &  harum  quaa  fcribitur  in  Scbemace 
more  Htkr^^  ea  indicat  Motum  contrarium  Motui  quern  nocac  cujufvis 
SyOabx  fcripdo  Jjitimu    Syllaba  conjun^  quietem  Corporis  daaocat,] 


rs^    1   Rn-StS  ::Z:R4 
^^^•^-  Rh.S:R;:Z:S4 


,R  € — iRnasaR 


S#^xS4s#S* 
xBL4  -«.  R^  srR. 


Naturaobfevat  ri^i,dv^ddicioi4s;dC'SubduftimisJ^Me^ 

^  ^'  '*  ^^'       ^*  ^^  Coipori  Quiefccntir  dum^  alnid  ^quidb  Corpus  dorom  occunvy  poft 
Apr.  ^.  '^^'conta&um  hoc  quidem  Qiiiefcery  Qj^iefisenti  verb  ac<piirecuf  ea^m  qus  fm 

in  ImpeDente  Cdcritas. 

X.  At  fi  akerum  ilhid  Corpus  xquak  etiam  moveatur^  faanirqne  in  eadea^ 
Lima  refia^  poft  ooaa&ifl||i«mi|atis  invieem  Gdedtadbos  ferentun 

3«  Cbipus  quamlibet  ms^gnum  k  CoifNwe  quamlibec  eadguo  &  qiialiaia^ 
que  Celeritate  impado  moveturt 

4*  Riff^  C^Mm&i  detenainandi  Motum^  quem  corpora  duia  per  occw; 
ium  fiium  diredum  acquirum*  haeceft: 

rg.  1/8.  Sbaewford  A  (^  B,  fm/m  A  nmiM$tr  OUrkme  A  ]>»  B  ver$  ^  §ecm^ 
TM^  velm  timdemfmem  mtfvmur  CderkMi  B  D,  vetdrnffc  Qukjcutf  htcefl^ 
€4dkmhoccafHfmaMmDm^.  DM/i  Liftia  ABimCs  (Qmt9  Grmm^ 
tisMjmmABr)fimfM$frCE^^pk^  Dk^  EA  boMk  Cekritmem 

C9rfms  A  f^  OccHrfim I  EBverif  €9rp$ris  B>  d^  $mrtfmfm m  um  fmnmh 
4i!m$d€mmlkmOrjQfma$rm^EA^ElL  QmdfiE imidm if$ ftiMmm A vd 

jt  QiintHO^ 


<  46»  ) 

f.  Q/sfDS&of  Moos  duorum  Corponun  au^  imprnve  poceft  per  ecMiiQi 
Ocoxrliiiii;  at  lemper.ibi  reqaanet  eadem  quapQt^s.verfus  eandem  partemf  ab» 
kcl  inde  quandtace  Mbtus  contrariL 

'  6.  Summa  Produ&orum  faftorum  ^  Moli  cujuftbet  corporis  dun  duda, 
m  quacbatom  ftus  Cekritatis,  eadem.  fempa:.  ef(  an^  &  poft  occuifimi' 
6onuD« 

7*  Corpus  dorum  Q^efcens,  acdpiet  phis  Mocus  ab  alk>  corpore  duro> 
k  majori  nunoiive>  per  ^dicujus  Tertiu  quod  medis  fuerit  quantitacisj  inter- 
pofioonemy  quam  u  percuflum  ab  eo  fumet  immediate*  £t  fi  corpus  illud 
imopofitumf  fueric  meaium  proportionale  inter  duo  reliquai  fortimme  om- 
nium aget  in  Quiefcens. 

Conuderat  Anthar  in  his  omnibus  (ut  iple  ait)  Corpora  ejufdem  materiae^ 
five  id  vult>  ut  eorom  moks  asitimetur  ex  pondere. 

Csterum  fubjungit^  nocaflfe  ft  miram  quandam  NMtirt  Ltgwh  quam  De- 
monftrare  ie  jpoiTe  aflSrmat  in  corporibus  Sphaerid^  qua^ue  Generalis  ipfi  ; 
videtur  in  ruiquis  omnibus  five  Duris  five  MoOibu$»  five  Dire&e  five  Oblir- 
que  fibi  occurrentibust  vk^  Ommm  Ommmm  Gravkmis  duorums  trium^  yel 
quotlibet  Corporumf  aequaliter  iemper  promoveri  verfus  eandem  partes^  in 
Imea  refta)  ante  &  poft  occurfum.  / 

4.  Cum noviifimis  Menfibus  noonuDi^  Sotifim  Efgi4 in  publico  ^misrasome  H^mcsl 
concefTu  enixius  utgerent^  ut  graviffimum  illud  de  RtptUs  Mmm  Aigumen-  ff^^g^s  reUt- 


ifii  Cftfd  decernere,  ut  quotquot  h  Socik  luis  iqdagands  Motus  Indoli  pre 
cisteris  inaibui£^t,  rogarentur»  ut  fua  in  rem  illam  Meditata  &  Invenu  de- 
promere*  fimul  &  ea»  qu^  ab  aliis  Viris  PrxceDentibuss  GdliUQ  puta>  Gr- 
tefa^  IhmratoFabrh  Joaclrimo  Jmigio^  PetroBcrrelliy  aliifijue)  de  Aigumento 
ifto  fuerant  excogitataiy  congerere  & jprocuiare  velknt ;  eo  fciL  fine»  ut  con- 
fultis  hoc  pa<5to  coUatifque  omnium  iententiis,  ilia  dehmc  Theoriat  quae  cum 
Obfervationibus  &  Exprnmentis^  debita  cura  &  fide  crebro  pera6lisi  quam- 
maximb  congrueret^  Civitate  Phflofophica  fuo  jure  donaretur. 

Edito  hoc  Cekufinate,  incitati  protinus  b  dida  Societate  fuerunt>  imprimis 
Cbrifiwtus  H^emm,  Johamies  WalUpHs^  Chrificphems  Winmmsy  ut  mas  de 
M9iH,Hjgotbeps  8c  SfgnUh  quibus  condendis  aliquamdiu  infudaflenty  matu- 
lire  attue  cxpedire  £itagerent.  Fadum  hinc^  ut  (eledus  iDe  Virorum  prs- 
ftan^GGimorum  Trias^  pofl  paucarum  feptimanarum  iparium>  Theorias  fuas» 
deganter  compendifaiSas^  tantum  non  certatim  tranfmitterent*  RegUfm  S^ 
€ktatu  fuper  iis  iententiam  exquirerent.  Primus  omnium  D.  ff^iOi^y  fua  de 
A^BiAm 9i!6xnu^  frmc^  Literis^d.  i^.Nmmk*  itf88.  datib9  ejufdem- 
que  Menfis  die  16  mditis  &  praekdis»  communicavit.  Mox  eum  cKcepic 
£>•  Chr^9pherm  JVrith  qui  Nmwta  Legm  de  (iUifkm  Onformh  jptoximo 
Metife  Jkosmfo^  epiique  die  174  ddem  iM^MTipufaUce  exhilm  coravit :  quae 
in  mandatis  nx>x  «dit  (prs-habito  tamen  utriqlque  hujus  Autboris  coofenfii) 
ut  ad  commodioftmhorum  (anm>rum*  cora^^  difoiffiopcmqufi 

difFufioRBb  res  tota  Typis  ngDwetuTt 


^  Hxcdum  apud  Koj  gcnintur,  Ecce  adfert  Nobis  TabeDirias  d»  4.  55*^ 
mUarn  ihTec|uenns  {Si.Jlng.)  Ti.tiugenuXitens ejufdeniMenfis  d. 5*  (atSt.JV.y 
exaratas>  ejufque  fcriptb  de  M^m  Qnrfmtm  ex  mutuo  Imfu^  prioits  Re^ 
gulas  quiattior,  una  ctun  Demonffrationibus^  continentes. .  Habcbam  Cff>  in 
pr6th{)tu  TheorUWrenmant  Apc^raphuni)  idque  a£hituffi  eodem  plan^  6kf^ 
iic  fayente  Tabellione  Publico^  IX  Hugtmo^  redhofiiinenti  viee»  remittebaaif 
dllad '  interim  Liceranun  ffugeniarmn  (quibus  tale  ouid  indudit  ob  Molemt 
&  ant^eiTum  Authoris  promifliun  /iifpicabor)  reiignaQone>  donee  (met 
occafio  Nobiliflimum  &  Sapiehriflunum  RegU  Societatis  PrjeJuUm^  D«  f^ke^ 
Comitem  BroHncks^^  compellandi.  Quo  faAo>  ambommque  R^idis  in  modo 
diCta  Soctetatt  cdlatisy  minis  confeftim  in  utroque  ccHifenlus  e£Fmfit ; .  id  quod 
infignem  in  nobis  lubentiam  pariebat,  utnimque  hoc  (criptum  prado  noftio 
conunittendi.  Nihil  hie  Nobis  deoat  •  parte  HngmH^  quam  ejus  C(»i&p- 
fus ;  ab(que  quo  fas  nequaquam  judicabamus,  ipfius  Inventum,  maximb  cum 
illud  baud  integrum  eo  tempore  nobis  dedilTet,  in  lucem  emittne.  Curx 
interim  nobis  erat,  fcriptum  Ipfius  publicis  RegU  Societatis  Monumcntis  infe- 
toidi ;  (imul  &  Authori  d.  i  i.  Janumi  fblennes  pro  Cordata  iUa  Commu- 
niditione  gratias  repohendi,  •  addita  dehinc  (die  SciU  4.  Fcbr.")  follicita  com- 
monefaftionc,  ut  fuam  hanc  Thofrigm  vel  T^iJUs  (quod  pix)clive  erat  fa£hx 
in'Efttudit^rMh  lit  vocant,  Diarw)  vel  hie  Londini  in  jliverfarm  Phihfajtncu% 
Iniprimcndam  curaret,  vel  filtem  permitteret.  Quibus  expeditis  Literis  pnilo 
poft  fdcturdas  accepifniis  ab  Htmnioy  fcripti  fPrtmuam  de  hoc  at^umento  refte 
trtiditiTneritlonefrifaciimtes,  nihil  tamen  quicquam  dejfuimet  fcnpti  Editione, 
"' ' '      '    vel  Parififs  yd  IjonMii  parafida,  commemorantes. 

'^'XJnde'  liqueire  omninp  autifmem,  ipfum  fibi  defbiile  Httgenifm  in  Ula  pab& 
cfltione  ma'turanda  i  quin  imo  octafionem  dedifle  procraftimndo^  ut  Laudatus 
Dii.  ^rini  pro  insenii  Yui  (agadtate  Geminam  onmino  Themdm  eruens  in 
OlSfia^i  hujc  Ipectmtioni  debits,  partem  jure  vehiret ;  cum  extra  omne  fit 
dabiuhi  neutrum  honim  Theorize  illius  quicquam#  priufquam  fcripu  eonim 
iiSHH  comparareiit,  refdvifle  afai  alcero, '  fea  utrCimque  propria  Ingenii  fscun- 
dhSite,  pmchelkm  hanc  fobplem  enixum  fiiifle.   :  . 

Solvit  equidem  Hugemsts,  ante  aliquot  jam  Annds^  Lowiim  turn  ageret^ 
illbs  deMotu  Cadis  qui  IpH  tunc  proponebantur ;  luculento  fane  Argumento» 
eui^  jahi  tiim  exploratas  habuifle  R^ulas,  quariuh  id  evidentia  prxAarer*' 
At'hbfi  affirmabit  ipfr,  cuiquam  ikS^ftglarHm  (\xx  7%oria  iquicquam  appe- 
nrifle';  "^itirij&teri  tencntur,  fcab  eorum  nonnullis  ad  communicationem  ejus 
foiititatunr;  tiec  camen  unquam,  niiii  nuperrime,  ad  id  Sciendum  pertraftum 
firiffe.  '  ■  r         .  .  r- 

;....•  ....  ..... 

^  - 

jfjeSynchrsnifm  -fL  Smtai^  h  Cy  c  dy  t f,  &c.  oitines  invicem  *quales ;  &  i  r^  r  ij  d^^ 
£2/S  4Cy^''  4>  /5»  ^c-  aequaliter  crcfcant  ut,  15  }y  5>  7>  9y  &c- 

cloidcj  Df  mow-    i   '  '     •  .  • 

pt^ttiky  aFer'  -Oicd  in  hac  Linca,  Grave  quodlibet,  Cadehs  ex  quovis  ejus  Pundo,  at- 
i^gipeoli  ^i»gere*foiidum  in  eodem  Tcmporis  fpatio,  quo  etim  attingeret  fi  caderct  ex 
#Ti.  I  j-^    q«<^yi$  qufilem  Purtfto  a^^ 

MayAa.  1673.        ';  "  '  '  '*  :/ 

Nam 


fiiet- Niunmy  attemdoWm ^  aiilc  (T  *:j4 ponatiir  pro  a^f^  xxh  rcpraefpn? 
tet  oportctf'J'9  proindeque  Tempus  Defccnfus  teccflario  cri^  "^  "^      ■  feu 

—  ;  aiquc  idtni  in-oomil^us  9btm  Ergbr  ko     .. '-  '.I 

♦'  Dico  iffliiper,  Ourram  hahc  cfle 'Cjchidenh  -quod  Dertipriflratu  6ft  ficiio 
ex  ConibuaionC)  acque  ^  eo  quod  jap  iimuo  ;  nempe^  Curv^  liaac, 
li^^  V  d,/f  3L  .aequare  auplum  Ultimas  Redarum,  h.  €.  2  «  «r;  &  4  «^  squafem' 
^Sonickciuirfbtltda  Circuli  di]^^  ac  univcrfiiii  Trian- 

gjilupr  T  t5  IT  TCpraBfajtare  Hed&oi  *i<»7  &  Ousd^  n  ffi^  Ctir-' 

v2ta  ai  c defz^j  & Qiiadiantem  T  O  S  reprasfentare  Redam  a  •  :  to  par^^ 
tes  uniu5>  partes  altcrius  refpcftivi.  Uti  fi  T  :a  flj;  reprxfcntat  /  /,?  tjtHic^  f^ 
;2;  £V  ®  repracfentat  4  /,  &  y  ^  ni  S  repracfentat  4/.    At  non  vacat  fiifiiis 

h*C|>ipfequi,    ..   ,r •...,  .•     ^,     -    .v::-/;-     '    y-^^  :'    '^  •> 

'  Dico  dcniq'ue ;  Gfobuliim  fuipenfum  i  FunicuTo  (Jnftae  Longinidinis)  & 
vsmkjiSi^i¥ .Cysloid^i  vibraAt^  moved  i^  Cjchi^.  <  QiBuie: Vl>faii&nes'qu(Cf 

modi  furit  Synchrofut.    Q.  E.  V.^, 

»  ■  ' .  /  '        < 

"ill.  "i/Prott]  Determm^rr  ISfiem  dnrvam d^^  in  drufrjisab'^^^^^^^^^' 

^kd  MfAUcj  Frofrii  ^rmjliat  ^  (^  i  Sf^erim  Pfffi^oMwernncifkmyfcmthetwetn 


Senfus  Protlemani  hie  eft,  ex  InfinitisXine^  quaar  do0  iQa  dat;a  Punfta  conr  J^ '  ^7^^ 
)Qi]g«fit>  vetaB'tind^tid  Actum  diicf  poflunt,  e%itu^: ilia,  jiixta'quafn  i!i' in-^^j -(j^*  ^\^" 
cunretqr  Lajpiba^Tu]^  C^^  384.  Jan.  * 

ftlibeft  diriMus  ktt  Ituum'ab'unb  PmBh  i/3i  altcrura  emctiatwr 'Tempore  An.  1697. 

2.  Accepi  heftemo  die  duo  Problanatmrf  \  yoame  B&neftBo  Mathcmatico-^'^^'^vV  j  fy 

r^JicvLtiCmo  proftA^  

Qporum  prioris  Soludo  fit  hujufmooi.       . 

;  jLJ>^Tv^O(A^duc^^  tn&m  XP  <i  2t  HoiizoBti: para^efi,.  '^'  ^^^' 

&^{uper  eadem  Re^  aeicribatur  turn  C^lm  quscunque  A  QP/  Reds  per 
aM)m  Patum  Pimftum  8tdi^«J&;^  SPU$.Sft.K9?|vt^i  Qcf»n3ens?.in> 
PUndo  ''(^  ^tqj^  Cjic^sjl^  ARC  cujus  Balis  &  Altitudo  fit  ad  prioris  Ba- 
tan  8c  Altitudinein  relpe^ve  ut  A  B  ad  A  Q^;  £t  hasc  Cjfclois  Novi(fima 
tranfibit  per  Pundum  B,  &  erit  Cujiva  ilkb  linea  in  qui  Grave  k  Pundo  A 
adjPim^^um ^ /Vi^favifam  (^  E*  Xr:::;^  .,,•..; 

*  j.'ftt  A  ^,*Ijnea Hdazohtalw ;  Pi  PuniStum a  qtR5 Cbrpus  Grtivc  dfefcen-i)?^^ Denf^k^h 
dit>   per  €urvam  tineam  quaefltam  ADE,  C&D,  Punfta  duo  infinit^^^"' Jx  ^''• 
prq>inqua^  per  qu«  Corpus  decifiirum  fit,  CDRefta,  duo  Punfta  con-?"^*  ^*^^;  ' 
nedcns,  D  C  &  rC,  D  F  &  S  G,  F  S  &  G  C  vel  ^  H,  Momenta  CurvaeXn.  t^S.   ' 
Abfciilxf  • -&' ^rc^^      applicatas  refpedivc.     Capiatur>:  D  r  =  D  />  &    jf/;^.  i^i. 
1^  C  s=  B  Ct' 


~.  —  '. 


Qimbm 


(  4^4  1) 

Q^ioniamin  Lmeolis  KafcMtibcis*  Ten^  eft  jOt  Tk.pCKuULdvt&ft 
Velocitas  («•  ^«  in  hoc  afib  ot  TBjtSa  Qjudrtta  Aldtiidjiiis  cocporis  defi:eo£> 

inveiA,  par  Hypodu  ;^^^^-»^,opa  Tanpoci  Mimmo.    Et  quit  Ve- 

lodos  in  Pundk  cqidakis  S  &  B  per  Ctmram  D  i  C'ft  -^teAm 
D  B  C  cadem  eft>  Tcmpus  per  D  C,  qaad  evidenter  Midflaun  efl,  vie 

DB  BC    1^   -     DB^Df     /C^flC        ,        Br 

_"    * 
*VQF* 

-Sed  Trianguk  Evanefcentk  B-r^  B#^   squin^iik  fiiflt  THo^pfii 
D*F^   HiCj  Eigo  ®^J«S|.A  xn^y{^     <^>mfaamm 


•Fhiete  fitppounir,  ponaonis  DSbSQ*  * ««dK <fti9lidffini 
Curve  otpieffio  A^^B-^^^iaApe^  &  «.  b  i>ai»ao  FIomk 

Cum  fanpererttkRadoiie  cotDpofia  VebKitttiscliieai,  &  Moinemi  ip^ 
pUodm  Ordinatae  iovers^.    Sint  x  j  Sc  k  Fhndooes  Atfdfl5^  OkdioKBi 

IpplicatSf  &<:»¥» idpeOivi,  j- €OK^\0^^£aft».   Eigo^ «^ 

'fed  pofinniui  «  (  s  V  »  «  m- }  \^  >  iB0d(ba>;    Bgo  nc  ]te  wom 


TfrtiftimT  fn  ^  i^imfTiffmifT  ^frhin1  frrinfif  i    m      *  ^  ^^ 

^'^ "*     "    =s  Vir::^*   E»p!«&l^«ito.9**i»&PEL.  <^E.I. 


rr.  Ti 


I  -•  i-iit' 


r  4«5 ) 

IV.  Theorema.]  Si  m  Cycloide  A  V  D,  cftJM  Bit/ss  KT>  efi  Hork^Mti  hov  mmU  the 
faralkky  Verticc  V  dtorfiim  fpeSantCy  tx  A  ducatur  utcsin^tic  Re5ta  A  B  ^«A^»^ " 
Cycloidi  occwrem  m  B,  ex  quo  4ncat$tr  RtSa  B  C.  Cnrv^  Cydoidis  B  J^i^'^SZti^ 
m  B  NormalU^   ad  qHom  ex  A  damttatftr  Perpendic$Uaris  ReSU  A  C.     Dsco  aftrMght  Line, 

TcnfHs  cpto  Grave  e  Omete  cadens  ex  A,  yi  fuA  Gravitatis  decarrit  ReSlam  A  B,  ^ ».  n/. 

efe  ad  TemfM  quo^rcwra  Cttrvam  A  V  B,  Jtcfit  Re^a  AB  ad  ReHam P- ^^^-  ^'^*^'- 

jL  r^  An.  1697. 

Per  B  ducarur  B  L,  Parallek  qdoidis  Axi  V  E  j  &  B  K,  Bafi  A  D  Pa-  Fig.  161. 
nJlcIa,  occurrens  Axi  in  G,  &  Circulo  fuper  Diametrum  E  V  defcripto  in  F 
&  H,  Ofcloidi  denique  in  K.  Ducarur  Refta  E  F,  quae  ex  Cycloidii  natura 
parallek  eft  Redae  BC.  Unde  B  M  eft  aequalis  E  F,  &EM«qualis  BF; 
quae,  propter  Cycloidem,  aequatur  Arcui  V  F  ;  &  proinde  A  M  eft  aequalis 
Arcui  E  H  V  F. 

Per  Prop.  25.  Pan  II.  Horolmi  OJcilktcrii  Hngenih  Tempus  quo  grave 
c  Qiiiete  cadens  percurrit  A  V,  eft  ad  Tempus  Cafus  per  E  V,  ut  Semicir- 
aumerenria  ad  Diametrum  ;  &  per  didx  Partis  Prop.  VUimamy  Tempus  quo 
Grave  percurrit  V  B,  poft  decuriam  A  V  (nempe  aequale  Tempori  quo 
Grave  percurrit  K  V»  poft  decuriam  A  K)  eft  ad  Tempus  Lapfus  per  A  V, 
iicut  Arcus  y  F>  ad  Scmicircumferentiam ;  adeoque  ad  Tempus  Cafus  per 
E  V>  ficut  F  V  ad  Diametrum.  Quare  Tempus  quo  Grave  percurrit 
Curvam  A  V  B,  eft  ad  Tempus  Cafus  per  E  V,  ficut  Arcus  E  H  V  F,  ad 
Diametrum  E  V.  Sed  Tempus  Cafus  per  E  V,  eft  ad  Tempus  Cafus  per 
L  B,  five  E  G,  ficut  E  V  ad  E  F  :  Igitur  ex  xquo,  Tempus  quo  Grave 
percurrit  A  V  B,  eft  ad  Tempus  Cafus  per  L  B,  ficut  Arcus  E  H  V  F  ad  fub- 
tenfiim  EF;  hoc  eft,  ut  Refta  A  M,  ad  Redam-M  B.  Rurfus,  Tempus 
Cafus  per  L  B,  eft  ad  Tempus  Lapfus  per  A  B,  ut  L  B  ad  AB  :  Ergo  Ra* 
tio  Temporis  quo  Grave  percurrit  A  V  B,  ad  Tempus  quo  percurrit  A  B, 
cooiponitur  ex  Ratione  A  M  ad  M  B,  &  Rarione  L  B  ad  B  A ;  adeoque  ^ 

aequalis  eft  Rationi  A  M  x  L  B  ad  M  B  x  B  A.     Sed  A  M  x  L  B,  eft.  "    /;  ^ 

aequak  M  B  x  AC,  quia  utrumque  aequatur  duplo  Trianguli  ABM:  Et  igi- 
tur Tempus  quo  Grave  c  Quiete  cadens  perou'rit  Curvam  Cydoidis  A  V  B,  eft 
ad  Tempus  quo  percurrit  Redam  A  B,  ficut  MBx  ACad  MBxBA^  id 
eft  ficut  A  C  ad  A  B.  Q.  E.^D.  Similitcrque  proccdet  Demonftratio,  fi- 
pundum  B,  fit  inter  A  &.  V. 

V.  I.  The  upper  Pkte  of  the  Tfatch  is  A  B  :   The  Circukr  BalLmce^^xafljort^ 
TVheel  C  D,    of  which  the   Arbor  is  E  F  :    Tiie  Spring  turned  Spiraily,  ^J^'jJ^JJ 
GHM,  faftned  to  the  -^r^^^of  the  Ballance4Vheel  in  M,  and  to  the  piece  n.'fii."^.  1*71. 
that  is  fift  to  the  Watch-Pkte,  in  G,  all  the  Spires  or  Windings  ot  the     f^  ^5^. 
Spring  being  free  without  touching  anything.    NOPQ^  is  the  C4>ckjy  in  ^'^^'^•^-^*•^^">"• 
'whicn  one  of  the  Pivots  of  the  Ballance4Vheel  turns ;   R  St   is  one  of  the 
InMnted^Wheels  of  the  Watch  having  a  BaUancing  MotioD^*  which  the  Bal- 
lance^Wheel  gives  to  ir.     And  this  TVheel "R^S,  catches  in  the  Pinion  T,  which. 

hoWs  on  the  Arbor  of  the  Bdlance^  of  which  by  this  means  the  Motion  is  er- 

tcrtained  as  much  as  is,  neceflary.     Thefe  TVatcbes  are  exad  for  the  Pocket,. 
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and  when  made  greater,  will  be  ufeful  to  find  the  Lmiitfuics  both  by  Sea 
and  Land. 
By  D-  Goth  ^-  T'he  Principle  I  thought  upon  fome  Years  ago  for  making  Exaft  PartM- 
Ou.l.  l.cibnirz.  He  Watches^  is  altogether  different  from  that  of  M-  Hugens  ;  His  depending 
n.  1 1  g.  ^.  185-.  upon  a  Phyfical  Obfervation,  but  mine  upon  a  meer  Mechanical  Refledion ; 
Apr.  An.  167J.  ^yj^j^^  hath  not  been  taken  notice  of  for  want  of  the  Art  of  Combination,  the 

ufe  of  which  is  far  more  general  than  that  of  jUgebra.     For,  having  confidcr- 
cd  with  my  felf,  that  a  Sfrin^  being  Bent  to  the  fame  Degree,   will  alwaj^s 
Unbend  it  felf  in  the  fame  Time,  provided  it  find  the  lame  freedom  of  Un- 
bending it  fclf  fuddenly ;  I  inferred  from  thence,  that  there  might  be  imploy- 
cd  two  fuch,  one  of  which  fliould  play,  whilft  the  Firfi  Mover  of  the  Watch 
did  Bend  the  other  again. 
j':g,  id+.        Thefe  Thoughts  I  have  executed  in  the  foHowir^  manner :  Let  A  B,  br 
one  of  the  Wiuch-Plates^  C  and  M,  two  indented  Barrels  wherein  the  fmaB 
Springs  are  indofcd-    The  Teeth  of  the  Barrels  catch  thoft  of  the  Pinions 
d  d,  which  carry  the  Ballances  e  r ,  and  other  Teeth  of  the  (aid  Barrels  are 
catched  by  thofe  of  the  Interrupted  Wheel  F  G.    Naw  let  us  imagine,  that 
this  Wheel  F  G,  being  moved  towards  H  F,  by  the  force  of  the  Fafi 
Aiovrr  of  the  Watch,  and  turning  the  Barrel  C,   Bends  the  Spring  inclofet 
in  it,  and  ftops  with  the  Barrel  as  foon  as  it  hath  Bent  this  Sgrif^.    This 
piece  which  ferves  to  flop,   is  cafie,  and  hath  not  been  thought  neceflary  to 
be  marked  here^  to  avoid  cmbaraifing  the  Figure.     But  whilft  one  Indented 
part  of  the  Interrupted  Wheel  FG,  viz,.  F,  turns  the  Barrel  C,   the  empty 
part,  oppofcd  thereunto,  which  is  G,  anfwers  to  the  other  Barrel  M,  am 
gives  Lioerty  to  the  Sfrin^^  it  inclofeth,  to  Unbend  it  felf.     Thus  whilft 
the  Movement  of  the  JVatch  Bends  the  fmall  spring  of  the  Barrel  C,   in 
the  fame  Time  the  fmall  Spring  of  the  other  Barrel  M,  Unbends  of  it  felf  r 
I  lay,  in  the  fimc  Time,   except  the  Spring  C,   Ihall  have  done  BencUng  2 
litde  fooncr  than  the  spring  M  Ihall  have  Unbent  it  felf:   So  that  me 
Spring  C,  being  Bent,  and  tJie  Wheel  F  G  ftopped;  both  of  them  ftay  in 
this  Pofture,  tul  the  Spring  M,  when  it  (hall  be  quite  Unbent,  doth,  at  the 
end  of  its  Motion,  touch  a  piece  which  delivers  it.     And  then  the  Spring  C 
Unbends  of  it  felf  in  its  turn ;  the  Teeth  o^the  Internipted  Wheel,  which 
continues  its  Motion  the  lame  way  as  before,   fince  'tis  aelivei-ed,  not  being 
any  more  able  to  hinder  it  therefi-om,   becaufe  the  Bairel  C,  dorh  now  meet 
with  the  Empty  part  H,  of  the  faid  Wheel.     But  before  it  hath  done  with 
Unbending  it  felf,  the  Indented  part  L,   being  oppolite  to  the  Empty  part 
H,  that  turns  the  Barrel  M,   Bends  its  S'pring  again,  and  having  done  fo, 
ftops  with  it;  whilft  the  Spri?tg  C,  making  an  end  of  Unbending  it  felf,  de* 
livers  them  by  a  Reciprocal  good  Office,  and  renders  to  the  Spri;ig  M,  the 
feme  Services  which  it  had  received  from  it,  with  an  Expectation  of  receiv- 
ing the  like  agnin. 

Which  being  well  ccnfidercd,  *tis  manifeft.  That  the  fame  ySternative 
Moticns  will  continue  always !  That  the  Periods,  taken  fiom  the  very  Mo- 
ment that  one  S^ing  begins  to  Unbend,  until  the  Moment  it  once  Unbends 
it  fdf  again,    will  always  be  of  £f»^  DnrAtion,   though  the  two  fmall 
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Offings  be  not  equally  ftrong :  That  the  Ballance  of  fuch  a  tPlttch  will  be 
tiouble,  and  may  be  Chargedmore  or  lefsj  and  receive  Delay,  by  Advancing 
•or  RecoiL'ng  along  the  two  Arms  two  equal  Weights,  Counter-ballancing  one 
•another,  that  fo  the  Change  of  the  Situation  may  not  at  all  prejudice  the 
E^jtuday  of  the  Watch.  For  the  reft,  we  may  in  this  kind  of  Watches  fparc 
the  /W/?r,"  and  confequendy  the  String  or  Chain.  'Tis  alfo  eafie  to  judge, 
that  fuch  Watches  as  thefe  may  be  pta  Size  fufficiently  finall  ;  tJiat  they 
wiD  make  no  more  Noife  than  ordinary  Watches  \  that  they  will  be  as  exadt 
^  Pendsdnmsy  and  ceafe  not  to  go  whilK  they  are  Winding  up.  And  though 
the  Motion  of  the  Watch  Wheels  may  be  altered  by  many  Accidents,  yet 
the  Periods  of  the  Jntall  Springs  will  not  be  concerned  in  all  or  any  of  them, 
provided  the  Motion  of  the  Watch  Wheels  have  always  more  Strength  than 
It  needs  to  Bend  them  again  ;   wliich  is  in  our  Power. 

The  Objeftions  that  have  been  made  againft  this  Contrivance,  if  em* 
•ployed  for  Finding  Longitudes,  are  thefe ;  that  Tofling  of  Ships  would  fliakc 
the  Springs  as  weff  other  pieces ;  that  Ruft  would  fpoil  them,  fince  the  Sal- 
tifti  Humidity  of  the  Sea  in  remote  Voyages,  Ipares  not  the  very  Needles  of 
"Compaffes  though  indofed  in  Boxes ;  that  the  Changes  of  Sealbns  and  Cli- 
mates will  fenfibly  alter  the  Springs^  efpecially  the  great  H^ts  or  Rains  with- 
in the  Tropicks,  which  at  lengm  will  fomewhat  Untemper  the  Steel ;  as  is  \ 
confirmed  by  the  Experiments  of  the  jUuflrioHS  Academj  of  Florence^  fliewing 
how  eafily  tnat  Heat  and  Cold  do  change  Slender  Springs :  Befides  that,  the 
Air  more  or  left  condcnfed  will  tWb  more  or  lefs  refift  the  Motion  of  the  Btl- 
•lince.  To  which  may  be  added,  that  Springs  by  working  are  weakened  ; 
And  Laftly,  That  there  will  be  always  fome  little  Fri^ion^  that  will  make 
the  ftveral  pieces  go  more  or  lefi  ealily>  and  that  even  in  length  of  time  they 
will  wear  out» 

But  I  arifwer,  That  all  thefe  Defeds,  that  prtxreed  from  the  Imperfedioiv 
'of  the  Matter,  may  be  furmouftted  by  a  General  Remedy^  without  Examin- 
ing them  here  in  particular :  And  that  is,  That  for  executing  it  in  great, 
w^e  make  ufe  of  mafly  Springs,  as  are  thofc  of  Cro(s-Bows,  we  being  Ma* 
ftcrs  of  them,  not  wanting  Force  or  Place  in  a  Ship,  to  govern  a  great  Weight 
that  may  ferve  to  Bend  them  continually  again.  Now  thefe  Maffy  Springs 
may  be  fo  grear>  and  their  Reftitution  fo  fpeedy,  by  Augmenting  their  Num- 
ber, that  all  the  above*-named  Defefts  will  liave  no  coauderable  Proportion  tt> 
this  Strength,  and  the  Aggregate  of  their  Repetitions  will  not  be  ienfiblc  till 
after  a  very  long  time*  And  'tis  eafie  to  Demonfiratej  That  by  Augmenting 
the  Bignefs  of  the  Engine,  and  the  Force  of  the  MaJ^  Springs^  we  may  make 
the  Error  as  finall  as  we  will,  provided  we  pais  not  the  Bounds  of  Conveni- 
ency,  and  content  our  felves  with  Exaftneis  fufficient  for  their  Chief  End> 
•x/fc.  For  finding  the  Longitudes. 

VI.  The  Circle,  FGM,  being  placeil  u^iom  Plain  Inclined  AV^j  is  di- ^/'^^'^'' Afcen- 
vided  into  two  Unequal  Parts  by  the  Line  G  I.     To  reftorc  to  the  Lefs  Sec-'^-^-^/^^^P/'^^"  . 
tiire  its  ^^quiiibrtHm^  there  is  faftencd  to  the  Extixmity  of  the  Radius  D  F,  a^..  m  j-  Gcn- 
Weiglit  F,  which  is  fufficiently  heavy  to  Recover,   what  the  leiTef  Scdturencs. 

O  o  o  a  iofes 


0.140.^.  foo^lofesby  its  Situation.  That  a  Wheel  or  Clock  may  thus  fluid  not  oriy  In 
fig*  16 f,     ^/EasiU^mffh  hut  alfo  Afcend  upward,  there  is  placed  in  the  middle  ot  the 

Jdy  An.  1678.  ck^a  Drnm^  which  endofesthe  ^jw^iwgof  the  PenJuUtm;  upon  which  JDr«w 

IS  faftncd  the  RmUsu  D  F.  For  thus  the  Sprift^  being  Mounted,  enforces  the 
Drum  to  turn,  and  lb  to  Raife  the  Weighty  which  it  cannot  Kaife  without 
its  becoming  more  Heavy*  in  r^ard  that  coming  to  the  Point  £>  it  is  farther 
from  the  Center,  than  when  it  was  in  F>  and  thus  all  the  ff^cl  turns  on  that 
Side  as  the  Spring  gives  way. 

A  Che:  D<s  VII.  Although  the  AUrcpds  ^XWhrceflir  is  faid  to  have  contrived  a  Wkdi 
fcendcnt  o«  n  that  Ihould  Move  upon  a  Dcchvitj^  and  M.  dc  Games  has  given  Ibme  Ac- 
r^/^lvb^N*  count  of  a  Clocks  jifiendem  on  4  PUm  IncUmdi  yet  neither  of  thero,  nor  any 
rfcc  whccicr.  ^'^  them,  was  ever  feen  by  me,  and  for  ought  I  could  ever  learn,  the  Rtafai 
n.  1 6 1 .  f.  647.  of  their  Motums  remains  to  this  Hour  as  great  a  Secitt,  as  if  they  had  never 
Ma/ All.  i^S/j-hcCT!.    I  fliall  theieforc  give  an  Account  of  a  Movenmtty  which  I  have  de- 

fign*d  to  meafure  Time  after  a  peailiar  Manner. 
j':^,  166.  I*  The  Exteriour  Strufture  of  it  is  a  Circular  Body  of  j;  Inches  Dia- 

meter, confifting  of  two  Plates  meafured  by  the  fame  RaditUy  and  fixed  in  a 
Parallel  Pofitbn  to  each  other  by  the  Hoop  h^  the  Breadth  of  which  is  about 
an  Inch.  This  Hoop  and  the  two  Plates  Form  the  Cafe  of  the  Mevemf» ; 
of  which,  that  which  appears  in  the  Front,  is  towards  the  Verge  thereof  In- 
fcribed  with  a  HoranGrcle^  the  Divifions  whereof  anfwer  the  Houit  i>f  a 
Natural  Day.  The  I)eep  Shades  within  this  Circle  are  intended  to  reprtfent 
a  Concave,  of  near  half  an  Inch  deep ;  and  the  Prominence  jf,  in  the  MicUk 
of  this  Concave,  is  a  Hemifphere  of^  Brafs  or  Silver,  ridirig  loofly  on  a  jpin, 
which  lies  hid,  and  is  the  jlxis  of  the  Movement.  The  Upper  half  of  this 
Hemifphere  is  hollow,  but  the  Nether  filled  with  Lead  ,•  and  the  final!  Gen- 
tleman that  fits  thereon,  does  with  an  Ereded  Finger  perform  the  Office  of 
ah  Index.  But  this  being  only  for  Ornament,  you  may  Subftitute  in  the 
Jig,  169.  room  thereof  any  other  Index,  provided  the  jlxis,  whereon  it  is  fupportcd, 
move  freely  in  the  Hole  H,  and  the  lower  part  thereof  H  L,  (o^  prepc»- 
derate  to  H  P,  as  always  to  keep  it  Pendulous,  with  its  Point  to  the  Vertial 
Hour. 

Tig.  166,  -^*  ^^^  ^  maimer  of  its  Motion,  as  far  forth  as  it  appears  outwardly;  it  is 
thus :  S  E  reprefents  a  Board  or  Shelf,  of  a  Straight  and  Even  Surface,  about 
6  Foot  long,  and  fo  Thick  as  not  to  be  apt  to  Cafl  with  change  of  Weather; 
nor  to  grow  Camber  under  a  fmall  Weight ;  on  this  is  the  Movement  placed, 
and  here  to  perform  its  Courfe ;  and  therefore  I  call  it  the  Stage  of  the  Move* 
went.  This  St^e  is  Raifed  at  the  end  S,  about  10  Deg.  above  the  Horizon 
or  Line  of  Level  HE ;  but  this  Angle  of  its  Declivity  D  EH,  is  Variable. 
The  two  Plates  which  Form  the  Cafe  of  the  Movement^  ai^  to  be  extant  all 
wund  without  the  Hoop  A,  4.  of  an  Inch,  and  the  Edges  of  'em  lightly 
Indented  ;  diat  while  the  Movement  defcends  upon  the  Stage^  it  may  Turn 
u  only,  and  not  Slide.  The  Moroemcm  bring  placed  as  high  as  it  may,  near 
the  point  Sjfhall  Move  downward  towards  E,  with  that  flowhefs,  as  to  Finilh 
one  entire;TR.cvolution  in  24  hours  5  and  while  it  does  fo,  the  Divifions  on 
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tlie  Hi/rarf  Grck  (or  Dial-Plate)  fucccflivdy  Culminating  over  the  Point  of 
the  Index  (which  is  always  to  keep  the  fame  Pofition)  will  Ihew  the  Hours 
of  the  Day  and  Kight.  And  when  by  ieveral  repeated  R.evolut]ons>  it  has 
meafiired  the  length  of  its  St^Cy  it  is  to  be  replaced  at  S,  as  beferC}  which 
Aiay  be  done  in  lefi  than  half  the  time  you  are  Winding  up  a  Watch ;  and 
if  the  St^e  be  6  Foot  long,  no  oftner  than  once  in  a  whole  Week. 

?.  The  way  of  Adjufting  the  Motion  to  the  exad  Meafure  of  an  Hour, 
ind  Reftifying  its  Eirounj  is  thus :  viz,.  By  the  turning  a  Skrew  inferted 
at  S,  the  St^e  maiy  be  Elevated  or  Deprefs'd,  and  accordingly  the  Movement 
will  go  Fafter  or  Slower  :  Fafter,  if  Raifed  up,  and  Slowei*,  if  let  Down  ; 
and  by  oaaking  the  Hwan  Grck  Moveable,  and  Inferting  feveral  finall  BoiTes 
or  Buttons,  here  and  there  upon  the  Verge  thereof,  it  may  with  an  eafy 
touch  of  the  Finger  be  moved  to  the  right  and  left,  as  there  (hall  be  Occa- 
fion,  till  the  juft  Time  be  brought  to  the  Point  of  the  Snjfended  Index. 

The  Reafon  of  this  Mcvemem  may  be  thus  Explained :  i.  Let  the  Circle  Fi^.  1^7* 
L  O  D  N,  rq>rcfent  any  Circular  Body,  whofe  Centers  both  of  Gravity  and 
Magnitude  are  Coincident  at  M.  Let  this  Circular  Body  be  placed  upon 
feme  Level  Plain  G  G,  and  then  'tis  Evident  that  the  Angle  of  its  Contad 
with  that  Plain  at  Oy  will  aHb  be  the  Point  of  its  Libration,  and  confe-^ 
quently  it  mud  Reft  there  :  Quia  Momemum  ^  ImfeJbmmwn  fimt  ^uMia* 

2.  Let  DE,  rqprefent  a  Defcending  Plain,  making  an  Angle  of  Contad 
^ith  this  Circular  Body  at  ^ ;  and  here  *tis  manifeft  it  cannot  Reft  ;.  J^scaufe 
the  Line  of  Diredion  r  4,  which  (while  it  Infifted  upon  a  Level)  divided 
the  Circular  Body  by  the  Centers  of  Magnitude  and  GravW  into  Parts 
^Equiponderate,  is  now  removed  to  L  D ;  which  Line  L  D,  wiling  with- 
out, or  befide,  the  Center  M,  evidently  deftroys  the  iEquipoife  of  its  Parts, 
and  therefore  muft  leave  it  to  tumble  down  towards  E.  For  here  Msmen^ 
trnn  Impedimento  majw.  The  Reafon  thcrefoire  of  its  Defcent  now,  being 
the  Ovcjr-ballance  of  the  "Parts  L  N  D,  to  the  remaining  Sedion  L  D  O, 
it  muft  neceflarily  follow. 

5 .  That  if  fome  Weight  equal  to  the  Excels  of  L  N  D,  above  L  O  D> 
were  affix'd  to  the  Limb  of  the  Quadrant  O  ^,  as  at  P ;  then  the  Circular 
Body  would  Reft  as  Quietly  at  by  as  it  did  before  at  a.  The  Suppofirion 
cannot  be  denied,  and  the  Confequence  is  unavoidable,  becaufe  L  D  O  -(r  P 
=  L  N  D,  /.  e.  Imfedimemtan  dupuanr  Momento. 

Let  then  the  Numbers,  i,  2,  3,  4^  rcprefent  a  Train  of  Wheel-work,  ^»  »^i. 
wherein  there  is  no  material  diflFerence  from  what  is  found  in  a  conr.mon 
Watch  ;  only  the  numbers  of  the  Teeth  on  the  Wheels  and  Pinions  are  to 
be  fo  Calculated,  that  the  Motion  of  the  whole  Train  may  correfpond  to  the 
affignf^d  Revolution  of  the  Body  of  the  Movement^  which  is  to  be  once  in 
24  Hours :  It  would  be  Expedient  alfo.  That  a  !'firalSfring  were  applied  to 
its  Ballanccy  as  in  later  A^ovementSj  is  ufual ;  but  of  a  Fufee  here's  no  nred> 
for  the  Turns  of  the  Body  of  the  Afovermnr,  as  it  defcends  upon  the  Sta^e^ 
anfv/er  all  the  Intentions  of  a  String  or  Chain  ;  and  the  Contratitence  of  the 
Weight  P,  to  the  txctk  of  LED,  above  L  QD,  ferves  inftead  of  a  Perpetual 
Spring ;  »id  the  Nwemem  wants  only  a  Ferfettiol  Defcent y  to  make  its  Mo- 
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titm  fo.    And  whereas  tlic  great  Wheel  in  ordiflny  Mavementh  is  placed  ai 
near  the  edge  of  the  Framing  Plate  /  r,  as  it  may  be ;   here  it  muft  (with 
its  jixu  or  Arbor  M)   pouefs  the  Center  of  the  Movamnt :   Becaufc  thii 
Wheel  is  to  carry  the  Weight  of  Power  P,  by  the  /^^aj  M  P,   and  that 
Weight  P,  muft  always  keep  an  Equidiftance  from  the  Center  of  the  Afove* 
mem  i  that  while  the  Body  thereof  (/.  e.  of  the  A:€Vemem)  performs  its  Re* 
volutions ;  the  fidd  Weight  P,  and  the  great  Wheel  (to  which  it  is  affixed) 
•|nay>  without  any  confiderablc  Vai  iation,  continue  in,  or  near  the  fiime  Pofi- 
tion,  wherein  they  now  are.     Now  fuppofe  this  Weight  P,  with  its  Fc£H^  M 
P,  to  be  taken  quite  out  of  the  Movementy  and  the  Body  of  the  Movement 
to  be  placed  on  a  Horizontal  Plain  H  H,  its  Point  of  Ccntad  in  that  Plain  is 
T  ;  where  it  Ihouldj  but  cannot.  Reft ;  bccaufe  the  Weight  of  that  part  of 
the  Train,  marked  with  the  Numbers,  2,  5, 4>  Removes  the  Center  of  Gra- 
vity from  M,  and  therefore  on  the  oppofite  pan  of  the  Movement  as  about  C 
t3j  the  Infide  of  the  Hoop,  which  forms  the  Cafe,  is  to  be  loaded  with  a 
thin  Linii^  of  Lead,  which  may  be  a  Counterpoife  to  that  part  of  the  Train; 
that  fo,  the  whole  Body  of  the  A'jwementy  together  with  all  its  Furniture, 
■within  and  without  (excepting  only  P,  with  its  VtSlis)  may  on  tliat  Ho* 
TiKontal  Plain,  or  while  it  Rides  upon  its  own  -^^,  Reft  indifferently  in 
4ttiy  Point,     This  reducing  of  the  Movement  to  an  Equilibration  of  all  its 
Parts  in  the  Center  M,  muft  be  performed  Tentmdo,  u  e*  by  Rafping  the 
Lead  at  C  Q^  as  much  and  in  fuch  Places  as  is  needful ;  which,  to  an  Arti* 
ficcr  of  Ordinary  Sagacity,  will  not  be  at  all  difficult^ 

The  Center  of  Gravity  being  thus  reduced  to  M,  replace  the  Weight  P> 
tyo.     by  the  Hole  H,  on  the  Arbor  of  the  Central- Wheel  M.    Then  let  the  Body 
of  the  Movement  be  placed  on  the  Declivity  D  E,  and  iiippofing  P  + 
L  QD  =  L  D  E,  then  the  Body  muft  n^ds  Reft  there  :   But  becaufe 
Hig,  1 68.     the  Weight  P,  is  not  now  fix'd  to  any  part  of  the  Quadrant  Q^D>  but  hangs 
upon  the  Train  of  Wheel-work  i,  2,  5,  4,  it  evidently  follows.   That  if 
tne  Power  thereof  be  Superiour  to  the  Refiftance  of  the  Train,  then  the 
whole  Body  of  the  Movemem  muft  needs  Defcend>  towards  E.    By  this  you 
'fee  there  are  two  Offices  affigned  to  the  Weight  or  Power  P.    The  Firu  is^ 
to  be  a  Counteipoife  to  the  excels  of  the  Weight  of  L E I),  above  L QTl>. 
The  Second  is,  that  it  be  of  Force  fufficient  to  put  the  Train  into  a  Motion 
fo  Adjufted,  as  may  exaftly  comport  with  the  Time  affigned  for  the  Revolu- 
tion of  the  whole  Body.     So  that  if  there  be  aiiy  Difficulty  remaining,  it 
confifts  in  (iich  an  exaft  Stating  of  the  Weight  and  Power  ot  P,  that  it  may 
Adequately  ferve  both  thefe  Intentions.    Now  how  eafie  this  is,  will  be  dmh 
xiifeft  from  thefe  Propofitions  following. 

I.  That  whatever  the  Intritifick  Weight  of  P  fliall  be  Cas  fuppofe  it  4 
Ounces  Tr&j ;)  yet  the  Power  of  that  Weight  will  be  Augmented  or  Dimi- 
niihed  according  to  -the  different  Degrees  of  its  Elevation  in  the  Quadrant 
TQ.  Thus  confideritig  P  M,  as  a  FeEUsy  its  ffjpomochUum  is  M>  the  Point 
where  it  exerts  its  Power  on  the  Train,  is  at  V ;  I  fay  then,  whatever  Powet 
it  has  upon  the  Point  V,  in  its  prefent  Elevation  of  45  Deg.  it  will  acquire 
•a  greater  by  being  raifed  to  50,  55,  (yc.  and  the  grcatcft  of  all  in  po  De^ 

at 


f  47« ; 

at  Q^r  An  J  on  the  contrary,  let  it  Sink  to  40®.  55^.  (^c.  its  Power  upon 
the  Point  Vj  will  ftill  be  Diminifiied,  inlbmuch  tliat  in  T5  it  will  be  utterly 
extinguifli'd.  And  therefore  if  P  be  of  a  competent  Weight  (#.  r.  not  utter- 
ly too  light)  to  Move  the  Train  at  all,  it  wiU  certainly  Move  it  in  fonae  De- 
gree of  Elevation  or  other  in  the  Quadrant  QT. 

2.  If  the  Weight  P,  be  confidered  as  to  its  Office  of  being  a  Counter* 

E)ife  to  die  Body  of  the  Movcmem ;  as  I  need  not  to  prove,  that  it  will  per- 
rm  this  no  Icfs,  while  it  hangs  by  upon  the  FiElU  M  P,  than  if  it  were  faft 
Rivetted  in  the  fame  place  to  the  Caic  of  the  MovemeJtt :  fo,  in  what  Point 
of  the  Qiiadrant  Kbever  it  will  move  the  Train>  it  may  be  alfo  a  Counterpoife 
to  the  Body  of  the  Movement.     For, 

1.  At  what  Point  foever  of  the  Circle  LETQ,  the  Line  of  Declivity 
D  £,  makes  an  Angle  of  Contaft  ;  on  the  fame  Point  will  the  Diameter  S  Dr 
fell  at  Right  Angles  with  D  E. 

2.  The  Line  of  Direftion  LD,  will  ever  fill  upon  the  Point  qf  Contad 
D,  making  an  Angle  with  the  Diameter,  as  S  D  l1 

J.  The  Angle  SDL,  will  be  always  equal  toDEH,  1.  e.  As  great  as  is     tI^,  i6S, 
the  Ele\'ation  of  the  Line  of  Declivity  jyEj  above  the  Horizontal  EH,  fo 
great  will  the  Angle  of  Diftance  be  between  the  Diameter  SD,  and  the  Line 
of  Diredlion  L  D* 

4.  The  Greater  the  Angle  of  Declivity  is,  the  Lels  wUl  be  the  Sedion 
L  Q^D ;  and  fo  on  the  contrary,  the  Lefs  that  Angle  is,  the  Greater  the  S©- 
<Sion.    And  therefore, 

5.  The  Excefiofthe  Weight  of  LED,  above  LQD,  muft  be  s^Ifo  Grea- 
ter, by  Raifing  up  the  Stage  with  the  Skrew  at  S  r  and  that  £xce(s  Lefs  by 
Skrewing  it  down. 

6.  The  Lighter  that  part  of  the  Body  is,  which  is  reprefented  by  the  Set- 
ftion  L  Q.Dj  the  more  Heavy  ought  the  Counterpoife  P,  to  be  ;  and  that 
cither  in  its  own  Intrin/ick  Weight,  (in  Ounces  and  Parts  of  Ounces)  or  elfe 
in  its  Potential  Weight,  by  being  raifed  higher  in  the  Quadrant  Q^T. 

7.  The  Skrewine  up  tlie  Stage  of  the  Movement  at  S,  will  raife  the  Coun- 
terpoife Higher  in  the  Quadrant  Q^T,  by  Prop.  }.  and  therefore  Potentially  / 
Heavier.     And  from  hence  appears  (I  take  it  moft  clearly)  both  the  Reafon                   ' 
of  the  due  Adjuftmcnt  of  the  Morion  of  the  Train  to  the  exaft  Meafure  of 

an  Hour,  and  what  Weight  is  to  be  ailign'd  to  P,  that  Moves  it ;  and  tliat 
we  are  not  confined  to  Sciuples  and  Grains,  but  ai-eallowcd  fuch  a  confiderable 
Latitude,  as  it  is  not  eafit  to  eiT  therein. 

Having  therefore  fit  the  Stage  (by  the  help  of  the  Arched  Skrew)  at  the 
Elevation  of  about  10  Deg.  place  th^  Movement  thereon,  and  try  what  Weight, 
hanging  at  the  end  of  the  ^ff«  M  P,  will  ftir  the  Train,  mean  while  hold- 
ing the  Moruement  with  the  Hand  in  fuch  a  Pofition,  as  the  FeBis  may  mahjr 
an  Angle  of  about  j  o  Deg.  with  the  Perpendicular  M  T  :  then  let  the  Move^ 
mcnt  loofe,  to  Unduhte  upon  the  St^e ;  and  when  the  Vibration  ceafcsj 
obferve  to  what  Dejijree  of  the  Qiiadrant  the  FeBis  Points,  and  at  the  fame 
time  mind  the  Pulies  of  the  Ballance.  If  at  this  Obfcrvation,  the  Weight 
lies  lov/,  (as  for  inftance,  between  1 5  and  5  5  Deg.  cf  the  Quadrant)  and 
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the  Beats  of  the  Ballance  are  gyefled  robe  not  much  cfitfbefit  fiom  their  due 
time,  the  Weight  P,  is  weD  enough  proportioqcd.  But  if  it  chance  to  be 
much  Heavier  than  is  abfolutely  needful,  that  Excefe  wiD  be  moderated  by 
Skrewing  down  the  Stage ;  and  if  it  be  not  abfolutely  too  Light,  its  Defeo: 
will  be  compenfated,  by  Skrewing  the  Stage  Higher.  Therefore  of  thcfe  two 
Extrcams,  choofe  the  former ;  for  the  fewer  Decrees  that  P  arifcs  in  the  Qua- 
drant, beycxid  what  is  abfolutely  ncceflary,  it  will  (for  Reafon  very  obvious^ 
be  fb  much  the  better. 

VIII.  Des  Oortes  his  Notion,  I  muft  needs  confefs  to  be  to  me  Incompre* 

The  iffecis  of   henfible,  while  he  will  have  the  Particles  of  his  CeUftudAdMer^  by  being  rcfle- 

Qravity  In  tht  fted  on  the  Surface  of  the  Earth,  and  fo  afcending  therefrom,  to  drive  Down 

j>tfctnt  of       jn^Q  their  Places  thofe  Terrefbial  Bodies  they  find  above  them  :   This  is  as 

sXL^'on  «^  ^  }  can  gather,  the  Scope  of  the  zo,  2 1,  iz,  and  2  j  Se^fions  of  the 

cfPrijeOj ;  fy  lalt  Book  of  his  Priftcifia  PhUofifhU  ;  yet  neither  he  nor  any  of  his  Followers 

Mr.  Hallcy.     <an  fhew,  how  a  Body  fufpended  in  Uhero  t^here,  fhall  be  carried  down- 

T  '  An'^6^86  wauxls  by  a  continual  ImpuMe  tending  upwards,  and  afting  upon  all  its  Parts 

'     ' '      'equally :  And  befides,  the  Obfcurity  wherewith  he  expreSes  nimfelfi  particur 

hrly.  Sen*  i ;  •  does  fufEciently  ai^e,  according  to  his  own  Kulesi  the  Cmp- 

jufed  Idea  he  had  of  the  thing  he  wrote. 

Others,  and  among  them.  Dr.  f^ojjiusj  afferts  the  Caufe  of  the  Defcent  of 
Heavy  Bodies,  loht^t DuermdRatmwnoi^Eanh\iMnit&j^  withoiK 
.  <:onfidering,  that  according  to  the  DoSrine  of  Motion  fortified  with  Demon- 
fbarion,  aS  Bodies  moved  in  Grc$doj  would  recede  from  the  Center  of  their 
Motion  J  whereby  the  contrary  to  Gravity  would  foDow,  and  all  loofc  Bodies 
woukl  be  cafl  into  the  Air  in  a  Tangent  to  the  Parallel  of  Latitude,  without 
the  Intervention  of  fbme  other  Principle  to  keep  them  faft,  fuch  as  is  that  of 
"Gravity.  Befides  the  Eflfed  of  this  Princjpldls  throughout  the  whole  Suil&ce 
;  of  the  Globe  found  nearly  equal,  and  omain  Expenment  feems  to  aigue  it 

rather  lefs  near  the  Equino<£l:ial,  than  towards  the  Poles,  which  could  not  be 
by  any  means,  if  the  Dittmal  Rotation  of  the  Earth  upon  its  Axia  were  the 
Caufe  of  Gravity ;  for  where  the  Motion  was  fwjftefl,  the  Effcd  woukl  be 
mofi  confiderable. 

Others  -affign  the  Prejfptre  of  the  Atmojphere  to  be  the  Caufe  of  this 
Tendency  to^^v^s  the  Center  of  the  Earth ;  but.  unhappily  they  have  mifkken 
the  Caike  for  the  EiFeft,  it  being  fiom  undoubted  Principles  plain,  that  the 
Atmofpbere  has  no  other  Preflure,  but  what  it  derives  from  it  Gravity ;  and 
that  the  Weight  of  the  upper  parts  of  the  Air,  preffing  on  the  lower  parts 
thereof^  do  fb  far  bend  the  Sprmgs  of  that  Elaflick  Body,  as  to  give  it  a 
Force  equal  to  the  Weight  that  comprefTed  it,  having  of  it  felf  no  Force  at 
all :  And  flippofing  it  had,  it  will  be  very  hard  to  Explain  the  A/odus,  how 
that  Preffure  fhould  occafion  the  Defcent  of  a  Body  circimifcribed  by  it,  and 
prefTed  equally  above  and  below,  without  fome  other  Force  to  Dra>i^  or  Thr/^ 
it  Downwards.  But  to  Demonftrate  the  contrary  of  this  Opinion,  an  Ex- 
periment was  long  fince  fhewn  before  the  Royal  Society ;  whereby  it  appeared, 
riiat  the  Atmofphere  was  fo  far  from  being  the  Caufe  of  Gravity^  that  the 
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Etfeds  tliereof  were  much  more  vigorous  where  the  Prefllire  of  the  Atmc^ 
Iphere  was  taken  off;  for  a  long  Glate-Receivcr  having  a  light  Do\iTi-Feathcr 
included  being  Evacuated  of  Air,  the  Feather  which  in  the  Air  would  hird- 
ly  fink,  did  in  Vacm  defcend  with  nearly  the  fame  Velocity  as  if  it  had  been 
a  Stone. 

Some  think  to  Illuftrate  this  Defcent  of  Hcauj  Bodies,  by  comparing  it 
with  the  Virtue  of  the  Loadfifm ;  but  fett'ing  afide  the  Difference  there  is  in 
the  manner  of  their  Attradions,  the  Loadfimie  drawing  only  in  and  about  its 
Poles,  and  the  Earth  near  equally  in  all  Parts  of  its  Surface,  this  Comparifba 
avails  no  more  than  to  explain  Ignotum  per  ^ui  Ignotwn. 

Others  affign  a  certain  Spr^hetkal  jittroRion  between  the  Earth  and  its 
parts,  whereby  they  have,  as  it  were,  aDefire  to  be  united,  to  be  the  Caufe  we 
enquire  ^er :  But  this  is  lb  £ir  from  explaining  the  Modnsy  that  it  is  little 
more,  than  to  tell  us  in  other  terms,  that  Heauj  Bodies  D^cend,  becauie  they 
Defcend. 

But  though  the  Effciem  Canje  of  Gravity  be  (b  obfcure,  yet  the  Fmd  Caufi 
thereof  is  clear  enough ;  for  it  is  by  this  Single  Principle  that  the  Earth 
a6d  all  theCeleftial  Bodies  are  kept  from  Diflblution :  the  leaft  of  their  Particles 
not  being  fuftered  to  recede  far  from  their  Surfaces,  without  being  immediately 
brought  down  again  by  Virtue  of  this  Natard  Tendency^  which,  for  their  Pre- 
fervation^  the  Infinite  Wifdom  of  their  Creator  has  ordained  to  be  towards  each 
of  their  Centers ;  nor  can  the  Globes  of  the  Sun  and  Planets  otherwife  be  de- 
ftroyed,  but  by  taking  from  them  this  Power  of  keeping  their  Parts  united. 

The  Aflfeftions  or  Properties  of  Gravitjy  and  its  manner  of  Ading  upon  i^^  pr$perties 
Bodies  Falling  have  been  in  a  great  meafure  difcovered,  and  moft  of  them  ofGmvitf, 
made  out  by  Mathematical  Demonffaation  in  this  our  Century,  by  the  accu-  '^'^-  f-  ^' 
rate  Diligence  of  GU&AeMf,  TerriceUuuj  Htigemnsy  and  others;  and  now  kitely> 
by  our  worthy  Countryman  Mr.  Jf.  Newton.    Which  Preferties  I  fhall  here 
-enumerate. 

1.  The  Firft  Property  is.  That  by  this  Principle  of  Grauitatumj  all  Bodies 
do  Tkfceni  towards  a  Pointy  which  either  is,  or  elfe  is  very  near  to,  the  Center 
of  Magntndie  of  the  Earth  and  Sea^  about  which  the  Sea  forms  it  felf  exaftly 
into  a  Spherical  Surface,  and  the  Prominences  of  the  Land,  confidering  the 
Bulk  ox  the  whole,  differ  but  infenfibly  therefrom. 

2.  That  this  Pmnty  or  Center  of  Grauttatvmy  is  iwW  within  the  Earth,  or 
^t  leafl  has  been  fb,  ever  finoc  we  have  any  Authentick  Hiflory  :  For  a  Con- 
fequence  of  its  Change,  tho'  never  fb  litde,  would  be  the  over-flowing  of 
the  Low-lands  on  that  fide  of  the  Globe  towanis  which  it  approached,  and 
the  leaving  new  Iflands  bare  on  the  oppofite  fide,  from  which  it  receded ; 
but  for  this  Two  Thousand  years  it  appears,  that  the  Low  Iflands  of  the  ^/r- 
diterranean  Sea  (near  to  which  the  Ancienteft  Writers  lived)  have  contiuued 
•much  at  the  fame  Height  above  the  Water,  as  they  now  are  found  ;  and  no 

Inundations  or  Receffes  of  the  Sea  arguing  any  fuch  Change,  are  Recorded 
in  Hiftory,  excepting  the  Vnivcrfd  DelugCy  which  can  no  better  wny  be  ac- 
counted for,  than  by  fiippofing  this  Center  of  Grauitation  Removed  for  a  time, 
towards  the  Middle  of  the  then  Inhabited  Parts  of  the  World ;  and  a  Change 
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ot  its  phcCf  but  the  two  thoufandch  Part  of  the  Radius  of  this  Globe»  were 
fufficient  to  bury  the  Tops  of  the  Higheft  Hills  under  Water. 

}•  That  in  all  Parts  of  the  Surface  of  the  Earth,  or  rather  in  all  Points 
equidiftant  from  its  Center^  the  Farce  o£  Gravity  is  nearly  E^moI  ;  (o  that  the 
length  of  the  Pendulum  Vibrating  Seconds  of  Time,  is  found  in  all  Parts  of 
the  World  to  be  very  near  die  feme.  *Tis  true,  at  St.  Helena^  m  the  Lati- 
tude of  I  (J  Deg.  South,  I  found  that  the  Pendulum  of  my  Clock,  which  Vi- 
brated Seconds,  needed  to  be  made  fliorter  than  it  had  been  in  England^  by  a 
very  Scnfible  Space  (but  which  at  that  time  I  n^leded  to  obferve  accurately) 
before  it  would  keep  Time  ;  and  fince  the  like  Obfervations  have  been  made 
by  the  French  Ob^rvers.  near  the  Equinodial :  Yet  I  dare  not  affirm,  that 
in  mine  it  proceeded  from  any  other  Caufe,.  than  the  great  Height  of  my 
Place  of  Obfervation  above  the  Sui-face  of  the  Sea,  whereby  the  Grmrity  be- 
ing  diminiihed,  the  Length  of  the  Pendulum,  Vibrating  Seconds,  is  propor- 
tionably  (hortned. 

4*  That  Grmjitj  does  FxfMf  ulffeB  all  BoJkSj  without  r^ard  either  to 
their  Matter,  Bulk,  or  Figure  i  (o  that  the  Impediment  of  the  Medium  be- 
ing removed,  the  mofl  Compad  and  mofl  Loofe,  the  Greatefl  and  Smalldl 
Bodies  would  Defcend  the  fame  Spaces  in  Equal  Times;  the  truth  whereof 
will  appear  fix)m  the  Experiment  I  before  cited.  In  tl^e  two  lafl  Particu- 
krs,  is  (hewn,  the  great  Difference  between  Gravity  and  MapieHfifh  the  one 
ade&ing  only  Iron,  and  that  towards  its  Poles,  the  other  aU  Bodies  alike  in 
every  part.  As  a  CoroUarj^  from  hence  it  will  fblbw.  That  there  is  no  fiich 
thing  as  Pq/iive  Levity^  thofe  things  that  appear  Ughty  being  only  coii^>ara« 
tively  lb ;  and  whereas  feveral  things  Rife  and  Swim  in  Fluids,  tis  becaule 
Bulk  for  Bulk,  thev  are  notfb  Heavy  as  thofe  Fluids;  nor  is  there  any  Reaiba, 
why  Cffrkj  for  infbnce,  fhouki  be  faid  to  be  Dgk  becaufe  it  Swims  on  Wa- 
ter ^  any  more  than  Lrmy  becaufe  it  Summ  on  Merctiry. 

5.  That  this  P(03fvr/if^rf^i  as  you  iX^^  to,  znd  Decrea/esosyoau^^ceml 
from  the  Centery  and  that  in  the  Proportion  of  the  -Sf^^r^rof  the  Dipoftces 
therefrom  RecifrocaUyy  (b  as  at  a  double  Difbncc  to  have  but  a  quarter  of  the 
F(M-ce :  This  Property  is  the  Principle  on  which  Mr.  Newton  has  made  out 
all  the  Phaenomena  of  the  Celeftial  Motions,  fo  eafily  and  naturally,  that  its 
Truth  is  pafl  difpute.  Befides  that,  it  is  highly  rational,  that  the  ^traSm 
or  Gravitating  Power  fhould  exert  it  felf  mxt  vigoroufly  in  a  Small  Sphere, 
and  weaker  m  a  Greater,  in  proportion  as  it  is  Contraded  or  £:sq>anded.; 
and  if  fo,  feeing  that  the  Surfaces  of  Spheres  are  as  the  Squares  of  their  RaJOy 
this  Power  at  feveral  Diftances  will  be  as  the  Squares  of  diofe  Difhmces  Reei- 
procalljy  and  then  its  whole  Aftion  upon  each  Spherical  Surface,  be  it  great 
or  fmall>  will  be  always  Equal.  And  this  is  evidently  the  Rule  of  Grauita- 
tioH  towards  the  Centers  of  the  Sttn^  Jtfitery  Satteruy  and  the  Earthy  and 
thence  reafonably  inferred,  to  be  the  General  Principle  obferved  by  Nature 
in  all  the  refl  of  the  Celeftial  Bodies. 

Thefe  are  the  Principal  Afiedions  oS  Gravity,  from  which  the  Rules  of  the 
Fall  of  Bodksy  and  the  Motion  of  ProieSsy  are  MathematicaJBy  deducible. 
Mr.  ^.  ;Vh«r«»  hadi  fhewed  how  to  define  the  Spaces  of  the  Defcentofa 
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Body)  let  fin  fiom  any  given  Height,  down  to  the  Center,  fiippofing  the 
Grmritation  to  Incitafe,  as  in  the  Finh  Property  ;  but  confiderins  the  miall- 
nefe  of  Height  to  which  any  ProjeH  can  be  made  Afcend  ana  over  how 
little  an  Arch  of  the  Globe  it  can  be  Caft  by  any  of  our  Engines,  we  may 
well  enough  fuppofe  the  Gravity  Equal  throughout,  and  the  Defcems  of  Prp^ 
jeRs  in  ParalUl  Linesj  which,  in  Truth,  are  towards  the  Center j  the  DiflFe- 
rence  being  (o  finall  as  by  no  means  to  be  difcovered  in  Pradice. 

Prop.  I.]  716*  Velocities  of  Falling  BodieSy  are  Profartionate  to  the  Times  from  Vropoftimscon^ 
the  Begimting  of  their  Fdls.  cemingtheDtf- 

.  Thisfolfows,  for  thattheAdion  of  (jr^nwr^  being  continual,  in  every  <Mce^*^j^''/^'^^ 
of  Time,  the  Falling  Body  leceives  a  new  Impulfe,  Equal  to  what  it  hacl  be-  Motion  tfpro' 
fore  in  the  fime  Space  ot  Time,  received  from  the  fame  Power :   For  in-jeas. 
fiance,  in  the  Firft  Second  of  Time,  the  Falling  Body  has  acquired  a  VHo-^^^^-  f-  9- 
city,  which  in  that  Time  would  carry  it  to  a  certain  Diftance,  fuppofe  j  z 
Foot,  and  were  there  no  new  Force,  would  Defcend  at  that  Rate  with  an 
Equable  Motion ;  but  in  the  next  Second  of  Time,  the  fame  Pttwer  of  Gra^ 
wtj  continually  Ading  thereon,  fuperadds  a  New  Felocitj  equal  to  the  former ; 
fo  that  at  the  end  of  two  Seconds,  the  Velocity  is  double  to  what  it  was  at  the 
end  of  the  Firft ;  and  after  the  fime  manner  may  it  be  proved  to  be  Triple, 
^  the  end  of  the  Third  Second,  and  fo  on.    Wherefore  the  Velocities  of  falU 
mg  Bodiesy  are  pnfortiofuite  to  the  Timet  of  their  FaUs.  Q.  E.  D. 

Prop.  IL]  The  Spaces  defiribed  by  the  Fall  of  a  Bodjfy  are  as  the  Squares  of 
the  Times  from  the  Begimuag  of  the  Fall. 

Demonfhratim^  Let  AB  reprefent  the  Time  of  the  FaH  of  a  Body,  BC,  ^'J-  »7»- 
perpendicular  to  A  B,  the  Velocity  acquired  at  the  End  of  the  Fall,  and 
draw  the  Line  AC;  then  Divide  the  Line  A  B,  reprefenting  the  Time,  into  ^ 
as  many  equal  Parts  4IS  you  pleaie,  as  by  by  by  by  ^c.  and  through  thefe  Points 
draw  the  Lines,  bcy  hcy  bCy  bcy  &c.  parallel  to  BC;  *tis  manifeftthat  the 
feveral  Lines,  b^y  reprefent  the  fcveral  Velocities  of  the  Falling  Body,  in  fuch 
parts  of  the  Time,  as  Ai,  is  of  A  B,  hy  xh^  Former  Propofhion.  It  is  evident 
tikewife,  that  the  Area,  ABC,  is  the  Sum  of  aU  the  Lines  bcy  being  taken 
according  to  the  Method  of  Indtuifibles  infinitely  many ;  fo  that  the  Area 
ABC,  rcprefents  the  Sum  of  all  the /^il«*i«  between  none  and  B  C,  fuppofed 
infinitdy  many ;  which  Sum  is  the  Space  Defcended  in  the  Time  reprclented 
by  A  B.  And  by  the  lame  Reafon,  tne  Area's  A  b  c,  will  reprefent  tne  Spaces 
Defcended  in  the  Times  A^;  fo  then  the  Spaces  Defcended  in  the  Times 
AB,  A^,  arc  as  the  Area's  of  the  Triangle,  ABC,  Abcy  which  by  the 
zoth  of  the  i6th  of  Euclid  ^ro  as  the  Squares  of  their  Homologous  Sides  A  B, 
Kby  that  is  to  ^y,  of  the  Times :  Wherefore  the  Defcents  oiFalUng  Bodiesy 
are  as  the  Squares  of  the  Times  of  their  FalL    Q-  E.  D. 

Prop.  III.]  The  Velocity  v^^hich  a  Falling  Body  acquires  in  any  Space  of  Time* 
jar  double  to  that,  wherewith  it  would  have  moved  the  Space  Defcended  by  ofi  Equa- 
UeMctkny  in  the  fame  Time. 

P  p  p  2  Demon^ 


(  47^  ) 

Demnflrmim^^  Draw  the  Line  £  C  ParaOd  to  A  B>  and  A  £  ParaM 
to  B  C,  and  compleat  the  ParaUeUgram  A  B  C  E>  it  is  evident  that  the  Arat 
thereof  may  reprefent  the  Space,  a  Body  Moved  Efuilj  with  the  Vilocuy 
B C,  would  Defaibe  in  the  Time  A B ;  and  the  Trimgk  ABC,  reprefents 
the  Space  Defcribed  by  thfc  Fall  of  a  Body«  in  the  lame  Time  A  B,  by  the 
Stcond  Prof  option.  Now  the  Trimgle  ABC,  is  Half  of  the  ParalUlt^rmm 
A  B  C  E,  and  confequently  the  Space  defcribed  by  the  Folk  is  Half  what 
would  have  been  defcribed  by  an  EqtuAle  Motion  with  the  Velocity  B  C,  ia 
the  fame  Time ;  wherefore  tne  Filocaj  B  C,  at  the  End  of  the  Fall,  is  Dtm- 
tie  to  that  Felocitj^  which  in  the  Time  A  B,  would  have  defcribed  the 
Space  Fallen,  reprefcnted  by  the. Triangle  ABC,  with  an  E^mbk  Matimu 
QJL.T>. 

Prop.  IV.]  jlll  Bodies  m  or  near  the  Staface  of  the  Earth,  in  their  Fatl^  Up- 
.fcendjoy  as  at  the  End  of  the  Firji  Second  of  Tmte^  they  have  deferred  \6  Feet^ 
one  Inch  J  London  Meajkre^  and  acquired  the  Filocity  of^z  Feety  two  Ncbes^  i» 
a  Second. 

This  b  made  out  from  the  z^thy  Prop*  Par.  2.  HoroL  OJciU.  Httgen.  where- 
in he  Demonftrates  the  Time  of  the  leaft  Vibrations  of  a  Pundulum>  to  be 
to  the  Time  of  the  Fall  of  a  Body,  from  the  Height  of  Half  the  Length  of 
the  Pendulum,  as  the  Circumference  of  a  Circle  to  its  Diameter :  Whence, 
as  a  CoroUarji  it  follows^  That  as  the  Square  of  the  Diameter  to  the  Square 
of  the  Circumference,  fo  half  the  Length  of  die  Pendulum  Vibrating  Seconds^ 
to  the  Space  defcribed  by  the  FaD  of  a  Body  in  a  Second  of  Time :  and  the 
Length  of  the  Pendulum  Vibrating  Seconds,  being  found  59,  125,  or  -^  In- 
ches, the  Defcent  in  a  Second  wiU  be  found  by  the  aforefiiid  Analogy,  itf 
Foot  and  one  Inch :  And  by  the  Third  Propofitianj  the  Velocity  wiD  be  dou-- 
ble  thereto ;  and  near  to  tliis  it  hath  been  found  by  (everal  Experiments, 
which  by  reafbn  of  the  Swiftnefs  of  the  Fall,  cannot  fo  exaftly  determine  its- 
Quantity* 

From  thefe  Four  Proportions,  all  Qyeflions  concerning  the  Perpendiadaa' 
Fall  of  Bodies  are  eafily  folved,  and  either  Time,  Height^  or  Felocitj  being- 
^fligned,  one  may  readily  find  the  other  two*  From  them  likewi^  is  the 
DoSrine  of  Project  deduciMe,  afTuming  the  two  following  jixioms ;  wc 

1.  T^at  a  Body  fit  a  Moving^  wUlMove  on  contimtaUy  in  a  Right  Line  Tvith 
an  Eqnahle  Motion^  unlefifinte  other  Force  or  Impediment  imervency  whereby  it 
is  ^ceUratedy  or  Retardedy  or  DefleSed. 

2.  not  a  Body  being  aqitatedby  rwe  Motions  at  a  TmUy  does  by  their  Om^ 
ponnded  Forces  pafs  throng  the  fame  PointSy  as  it  would  do,  'were  the  two  Motions 
divided  and  aEted  fucceffwelfm    As  for  inilance. 

^g,  171.  Suppofe  a  Body  moved  in  the  Line  G  F,  from  G  to  R,  and  there  flopping, 
by  another  Impulfe  fuppofe  it  Moved  in  a  Space  of  Time  equal  to  the  former 
from  R  towards  K  to  V;  I  fay  the  Body  fliall  pafs  through  the  point  V> 
tliough  thefe  t^'o  feveral  Forces  Aded  boui  in  the  fame  Time* 

Prop.y. 


(  477  ) 

frop.  v.]  7^  -*/J>/iwi  ^4ff  PrejeEis  is  in  the  Otrve  tf  4  PardoU, 
Demoftfiration.^  Let  the  Line  G  R  F  be  the  Line  in  which  the  Projeff  is  cfi-^ 
feAed>  and  in  wmch  by  the  Firfl  ^xiom  it  would  Move  Equal  Spaces  in  Equal 
Times,  were  it  not  Deflefted  downwards  by  the  Force  of  Gravj^.  Let  G  B 
be  the  Horizontal  Line,  and  G  C  a  Pei|>endicular  thereto.  Then  the  Line 
G  R  F,  being  divided  into  Equal  Parts,  anfwering  to  Equal  Spaces  of  Time> 
let  the  Dcfcents  of  the  Projed  be  laid  down  in  Lines  Parallel  to  G  C,  Pro- 
portioned as  the  Squares  of  the  Dnesj  G  S,  G  R,  G  L,  G  F,  or  as  the  Sijuares 
of  the  Times,  from  S  to  T,  from  R  to  V,  from  L  to  X,  and  from  F  to  B, 
and  draw  the  Lines  TH,  YD,  XY,  BC,  Parallell  to.GF  :  .Ifay,  the 
Points  T,  V,  X,  B,  are  Points  in  the  Cfirve  defcribed  by  the  ProjeS,  and 
that  that  Otrve  is  a  Panthola.  By  the  Second  jixUm  they  are  Points  in  the 
OiTve  ;  and  the  Parts  of  the  Defcent  GH,  GD,  G  Y,  GC,  =  to  ST,. 
R  V,  LX,.  F  B,  being  as  the  Spuares  of  the  Times  ( by  the  Second  Prop. ) 
that  is,  as  the  S^putres  of  the  Ordinates  HT,  DV,  YX,  CB,  Equal  to 
GS,  GR,  GL,  GF>  the  Spaces meafuredinithofe  Times;  and  there  being 
no  other  Qtrve  but  the  Parakoloy  whofe  Parts  of  the  Diameter-  are  as  tl>e- 
&ptares  of  the  Ordinatesy  it  follows  that  the  Otrve  defcribed  by  a  ProjeSl  can 
be  no  other  than  a  Parabola :  And  faying,  as  R  V,  the  Defcent  in  Time,  ta 
G  R,  or  VD,  the  direft  Motion  in  the  fame  Time,  fo  is  VD,'  to  a  Third 
Proportional ;  that  Third  will  be  the  Line  called'  by  all  Writers  of  Omicks^ 
the  Parameter  of  the  Parabvla  to  the  Diameter  G  C  ;  which  is  always  the 
fimein  JFV^fff/  Caft  with  the  fame  Velocity :  and  the  Velocitj  being  defined 
by  the  number  of  Feet,  moved  in  a  Second  of  Time,  the  Parameter  will  be 
found  by  dividing  the  Square  of  the  Vilocitj  by  i6  Feet,  i  Inch,  the  Fall  ofi 
a  Body  in  the  fame  Time* 

Lcmma^]  The  Sine  of  the  Douhk  of  am  Archy  is  equal  to  twice  the' Sine  of 
that  Arch  into  its  Co^Siney  divided  bj  Radius  \  and  the  Fir  Jed  Sine  of  the 
Double  of  anj  ArcK  is  equal  to  the  Square  of  the  Sine  thereof  divided  bf 
Radius. 

Let  the  Arch  BC  be  Double  the  Arch  BF,  and  A  the  Center ;  Draw    rig.  ly^ 
the  Radii  AB,  AF,  AC,  and  the  Choid  BDC,  and  let  Fall  B  E,  Per- 
pendicular to  A  C,   and  the  Angle.  E  B  G,  will  be  equal  to  the  Angle 
BAD,   and  the  Triangle   B  C  E,   will  be  like  the  Triangle  A  B  D| 
wherefore  it  will  be  as  A  B  to  AD;  fo  BC,  or  twice  BD,  to  BE^ 
that  is,  as  Radius  to  GhSiney  fo  tv^ice  Sine  to  Sine  of  the  Double  Arch ;  and  as 
AB  to  BD,  fo  twice  BD  or  BC,  to  ECj  that  is,  as  Radius  to  Siney 
(o^  twice  that  Sine  to  the  Ferjed  Sine  of  the  Double  Arck;  which  two  Analogies.' 
refolved  into  Equations,  are  the  Projojitiom  contained  in  the  Lemma  to  be 
proved. 

Prop.  VI.J  The  Hsfriz^mtal  Diftance  of  Proje^ions  made  7m h  the  fame  Fekei^ 
tj'i  atfeveral  Elevations  of  the  Line  of  IXre£iiony  or:  as  the  Sines  of  the  doulled 
Afgks  if  Elevation* 

Let 


U7?) 


?/.  iju       £et  GBs  the  Horizontal  Diibnce  Ik^^  the  Sine  of  the  Angle  of 
EJevation,  FGB»  h6=^  its  Co-Sine  =  f,  Radius  =r,  and  the  Para- 


/  * 


meter  =r  ^.    It  will  be  as  c  to  ^  fo  %  to =  F  B  =  G  C,   and  by 

tcafon  of  -the  P^mAok  ^~  —  =s  tothe  Square  of  C  B,  or  G  F.    Now  as 

cxoTy  fo  is  *  to  — —  ='G  F,  and  its  Square will  be  therdbre  =  to 

w  c  c 

tlf^i  which  EoHmion  Reduced,  will  be^^^r=  «•    But  by  the  fonner 
c  r  r  ' 

4 
9         Tf  f 

Lemma is  equal  to  the  Sine  of  the  Double  Angle>  whereof  /  is  the 

Sine:  Wherefore  'twill  be  as  Radim  to  Sim  of  Double  the  Angle. FG  B,  fo 
is  Half  the  Parmfmery  to  the  Ihrvuimd  Ra^e  or  Difidnce  (bugfit ;  aixi  at  the 
leveral  EUvatUms^  the  Jtmgtsm't  4s  the  Sines  rfthe  Ikttbk  .Angles  of  Elejut- 
tioH.    Q.  £«  D.  '  '  - 

CearolU]  Hence  it  (oDows,  That  Wolf  tie  J^^ameter  is  the  grtmefi  Ratim^ 
mid thM  thathaffem  M  the£levmum  efA\\  Th^Sms  efwhofi  Destbk u^RmJUu. 
Likewife,  That  the  giuges  eqiutUj  Dii^  ahove  ^nd  helaw  45'^.  are  e^ptal^  as 
are  theSistes  of  all  dMskledArch^^y  to  the.$ius  of  their  doubled  Con^ements. 

I>rop.  WU.yThijm$de'tyf  Frojemmsmaele  with  tbefime  Vihckjy  m fi- 
ver d  Elevationsi  tare  4s  the  Virfid  Smes  of  the  duAled  ji/igUs  ofEievitm, 

.    As  c  is  to<».  To  is  ^'=13  B,  totl^  =  B  F,  and  V  K-=  Tl  V 


=  i.  B  F,  the  jlkituds  of  ^cProjcSic^ srz^---^    Now  by  the  foregoing 


Lemma  ^JLi  n  to  the  VirfidSim  of  the  ptoAle  u^ugky/mi  therefore  it  will 


ie  as  Radis4s  to  Ferfid  Sine  of  Double  the  Angle  F  G  Bi. ib  ^  of  Parameser 
to  the  Hti^  of  the  ProjeHien  V  K ;  and  fo^ofe  Heights  at  feveral  Elevatp- 
^ns  are  as  the  &id  f^Jia  Sines.    Q.  E.  D. 

CmlL']  From  hence  it  is  plain,  That  the'greatefl  L^itudt  tff  the  Perpends- 
cular  ProjeHim  is  a /^h  of  the  Parameter y  or  half  the  ffreatefi  Hori^maf  Range : 
The  Verfed  Sine  of  180  Degrees  being  =  2  ^. •        .  ^-    -*- 

Prop.  VHI.]  The  Lines  G  F,  or  Times  ofAfe  Flight  of  a  ProjeEi  cj^  with  the 
Jame  Depee  ofrelocitj  at  Differem  Elevatiom^  are  as  we  Sims  of  ihe  Elevations. 

As 


Aitfistor,  fois£~Lf  =GB  (by  the  (T  Pm.)  to  Li  i- G  F,  tHat  is 

as  J&if&Kf  to  the  Sme  of  Elevatumy  Co  the  FarMmcter  to  the  Z^  G  P;  ib  the 
Ziwfi  G  F  are  as  the  -SSw^/  of  Elevation^  and  the  T&wj  are  propartional  to 
thofe  Urns ;  wherefore  the  Tones  are  as  the  &nes  rf  EUvsition  :  Ergoconffof    . 

I¥op«  DC.  Pnrik  !•]  ji  ProjeBian  beifig  madiy '0U  pH  pUaff,  hdving  the  Di* 
fiance  and  jibkude,  or  DeJcentrfmOhjeS^  through  which  the  ProjeSlp^es^  toge^ 
4her  wkh  the  jingle  of  Elevation  of  the  Line  rf  DhrSionj  to  find  the  Para^ 
meter  and  relocity  ;  that  is>  (having  the  Angle  F  G  B,)  G  M,  and  M  X, 

SobttionJ]  As  Radius  to  Secant  of  F  G  B,  fo  G  M  the  Diftance  given^  to 
C  L ;  and  as  Radius  to  Tangent  ofFGB,  (oGMtoLM.  Then  L  M  jti  171 
—  MX  in  Heights^  of  +  MX  in  Dtfients^  or  e«e  MX-ML,  if  the 
DireQion  be  Btm/  the  Hori^contal-Liney  is  the  Fall  in  the  Time  that  the  Dired 
ImpdUe^givea  in  G9  would  have  carried  the.  Projed  fiom  G  to  L  =^  L  X 
2=  G  Y ;  then  by  reafbn  of  the  PanAola  j  as  LX,  or  G  Y,  is  to  G  L  or 
YX;  (b  is  GL,  to  the  Parmmter  ibught«^  To  find  the  Vdo^  of  the  Irn^ 
pnlfcy  by  Profn  2.  and  4.  fbd  the  Tkne  in  Seconds  that  a  Body  would  Aff 
the  Space  I^X^  and  by  that  dividing  the  Line  GL>  the X^ote  will  be  tht 
Vekckjy  or  Sfoce  Moved  in  a  Second  Sought,  which  is  always  a  mean  Proferm^ 
/Am/ between  the  Parameter  and  16  Feetj  i  IncHi' 

*     •  *  • 

Prap.X.  Vtdr.  %S]  Havb^  the  Promoter,  Horitehfal  Deanery  mdHeighk 
or  Dejcent  of  an  Ohje^y  to  find  the  Elevations  of  the  lines  of  Dire^ionnecejfan  to 
Hit  the  given  ObjeS;  that  is,  having  G  M,  MX,  and  the  greateft  Rancbnr 
equal  toTialf  the  Parameter ;  to  find  the  Angles  FG  B. 

Let  the  Tangent  of  the  Angle  fought  be  :=:  /,  the  Horizontal  Diftance 
GM  =  i^,  the  Altitude  of  the  ObjeA.MX  =  ^  the  P^krameter=:/,  and 

t  h                        t  h    ^^ 
Radius  =  r,  and  it  will  be,  as  r  to  r,  f66  to  —  =  M  L  ;  and 4.  * 

•  r  r       •     ^ 

^  ^  =  L  X,  and ^ —  +  f  *  =  GL f.  =  X  Y  j.  ratione  Pa^ 

Cin  Defccnts  J  '' 

raboU;  but  ^  &  + =  G  L  ^.  (47.  i.  JEstcUd.),    Wherefore 


r  r  r 


^  fhs=^bk  •{ I   which  Equation  tranipofed,   is szJLLj. 

i^ph  -  bb;  divided'by  * ^,  is  ^^  a  ^  +  f  |  -  »•     This  Equati- 
on  fhews  the  Queftion  to  have  two  Anfwers,'  and  the  Roots  thereof  are  - 


_^ (  4«o  ) 

^  *  "'*  4  ^  iT"^       ^  »  fi^^^™  which  I  derive  the  following  Ruk« 

Divide  half  the  Parameter  by  the  Harhcomat  Dijiancey  and  keep  the  Qpote^ 

«/«,.  ^ ;  then  fay,  as  Square  of  the  Difioftce  given  to  half  the  Parameter^ 

20 


f  Height 
\  (Defccnt' 


fo  half  Parameter  <  ,  >  double  <     ^     S  to  the  Square  of  a  Secatft  [= 


LL'^^fJ^,  the  r4«y<i»anfwcring  to  that  J^4«^  will  be^f?+4f^     ^ 

or  r  r :  fo  then  the  Sum  and  Difference  of  the  afbre>-lbu£id  Omte  and  this 
Tangent^  wiO  be  the  Root  of  the  EepMien^  and  the  Tangentt  ofthe  Ekvatms 
ibugnt. 

JV47/tf  here,  That  v^DefcmttSy  if  the  Tangeftt  exceed  the  j^^^'  ^^  ^  <^ 
when  ^  i!r  is  more  than  *  r,  the  DireSim  <S  the  Lower  Elevation  will  be  be- 
few  the  HmKjofh  snd  if  ^  i^  s  *  4,  it  muft  be  DireQtd  Harkumtdy  and  the 

72o»^^»t  of  the  iq)per  £/rtMtrJ0Mf  will  be^^  :  Note  likewife9  That  i£  ^h  i 
[+  4  /  ib  in  j^<knt4y  or^bt^^fhm  Dejients,  be  equal  to  ^  ^  there 

IS  but  oae  £i!nMKwM  thai  can  ^  the  O^j^  and  its  74R^^«r  is  ^ ;    and  if 

^ib  '\' /^fhm  jifcentSj  tx /lH'^ ^  ph  in  D^ents,  do  exceed  pf,  the 
Obje^  is  without  tne  Reach  ot  a  ProjeH  caft  with  that  VeUci^y  ana  ib  the 
thing  impoilible. 

From  this  Equation  ^%b  +  /^fh=zppy  are  determined  the  utmoft  Li* 
enits  of  the  Reach  of  any  ProjeSy  and  the  Hgure  afligned,  wherein  are  ^ 
the  Heights  upon  each  Horizontal  Diflance  Ixyond  which  it  cannot  pafi  j 

b  b 

ibr  by  RedudKon  of  that  Etptationy  J&  wiU  be  found  =  -♦  /  — 

b  b 

in  Hei^httj  and ijf  in  Defients;  from  whence  it  follows,  that  all  the 

Points  A  are  m  the  Gtrve  of  the  Parabola,  whofe  Foctis  is  the  Point  fixm 
whence  the  ProjeSi  is  cafl,  and  whole  Latns  Re6ltmh  or  Parameter  ad  ,Axem 
is  =^.  Likewife  from  the  fame  Eqttatkm  may  the  leaft  Parameter  or  /5&<^ 
rjF  be  found  capable  to  Reach  the  Objeft  propofed ;  forbbss^pp^pb 

C-^- h  in  ^fients^ 

being  reduced,  i  /  wiJlberr  \/  b  b  -i-h  h\     ,.       ^      f  which  is  the 

(^  —  Ain  Defientsj 

^floriKAmd  Range  at  45"*.  that  would  juft  Reach  the  OhjeSy  and  the  Elevation 

requi* 


ieqmfite  will  be  eafily  luulj  for  dividing  the  fo  taanA.Smi-P»amettr  by  the 
BfntoutalDifiaHce  giten  ^  'the  Quote  into  Radim  will  be  the  Tattgeiu  of  the 
Elet/atiCH  fought. 

But  if  a  GeotHttrkal  OwfiruSiou  of  this  PniUm  be  requiredj  t  think  I  have 
one,  that  is  as  eafic  as  any  can  be  expefted,  which  I  Deduce  from  the  foire- 

going  Amlytkal  Sqluticn,  i/&.  —  =  —  +    V AllJLpL=JL±$ 

and  'tis  this;  Having  made  the  Righc  Angle  LD  A^  make  DA,  DF  =py  or 
greacefl  Range^  D  G  ^i,  the  Hwixonkd  IXfiance^  and  DB,  DC  =  iEi,  the 
Perpendicular  Height  of  the  Obje&;  and  dmw  G  B,  and  fiiake  D  £  ^  thereto.  %•  i74» 
Then  with  the  Radius  A  Q  and  Center  £,  fweep  an  Arch,  which  if  the 
thing  be  poffible,  will  interfefl  the  Line  A  D»  in  H  $  and  the  Line  D  Hj 
being  laid  both  ways  from  F,  will  give  the  Poitits  K,  and  L,  to  which  draw 
the  Lines  G  L,  G  K ;  I  fay,'  the  Angles  L  G  D,  'K  G  D,  are  the  EUvatitm 
requiaed  for  Hittit^  the  Objeily  B.  But  Note^  That  if  B,  be  below  the  Hori^ 
zon,  its  Defctnt  DC  ==  D^,  muft  be  laid  upon  A,  fo  as  to  have  A  C  ==  to 
A  D  +  D  C.  Note  likcwife.  That  if  in  Defcmsy  DH,  be  greater  than  FD, 
and  fo  K,  fall  below  D,  the  Angle  K  GD>  fhall  be  the  Defreffim  below  the 
Horizon.  ^ 

When  I  gave  the  preceding  Solution  of  this  Problem,  Vic.  loIStan  ObjeB  n.  »^.  ^6% 
gbmt  w  belm  the  Hnizamal  IMuy  witi  the  greatefi  Certainty  and  kaft  Fbrcey  I  ^^-  ^  i^^5< 
wias  not  awa^  that  the  Ekvatim  there  u>«ght  did  confiantly  BifeR  the 
Angle  between  the  Perpendicular  and  the  Object^  as  isDemonfirated  from  the 
Difterence  and  Sum  of  the  Tangent  and  Secant  of  any  Arch,  being  always 
equal  to  the  Tangent  and  OTangent  of  the  half  Complement«thereof  to  a 
Quadrant.    But  having  difcover'd  this,  I  think  nothing  can  be  more  compen^ 
dious,  or  bid  fairer  to  compleat  the  Art  of  Gunnery y  it  being  as  eafie  to  Shoot 
with  a  Mmm  at  any  Objed  on  demand,  as  if  it  were  on  the  Level ;  neither 
is  there  need  of  any  Computation^  but  only  fimply  laying  the  Gun,  to  pais 
in  the  middle.  Line  between  the  21enith  and  the  Objeft,  and  giving  it  its  due 
Charge.    Nor  is  there  any  great  need  of  Inftruments  for  this  purpofe :  For,  if 
the  MuXAile  of  the  Mnrtar  be  tum'd  truly  Square  to  the  Bore  of  the  Piece,  as 
it  ufually  isy  or  oi^ht  to  be,  a  piece  of  Looking-Glafs  Plate  applied  Parallel 
ta  the  MuxAky  wilt,  by  its  Refle&ion,  give  the  true  Pofition  of  the  Piece ; 
the  Bembofdier  having  no  more  to  do,  but  to  look  Perpendicularly  down  on 
tlie  Looking^Glais,  along  a  fmall  Thread  with  a  Plumbet,  and  to  Raifeor 
Deprds  the  Elevation  of  the  Piecey  'till  the  Objed  appear  Receded  on  the 
fiuhe  Point  of  the  ^ecubtm  on  which  the  Plimibet  falls ;  for  the  Angle  oiJnr 
tidemeVkd  R^eSbm  being  Equaly  in  this  cafe  a  Line  at  Right  Angles  to  the 
SpeeuhoMj  as  is  the  Axis  of  the  Chafe  of  the  Piece,  will  Biji£i  the  Angld 
between  the  Perpendicular  and  the  Obje£(,  according  as  our  Propo/ticn^ 
requires. 

;  ..         .      .  •  » 
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Fmp.  Xr  Frob.  ?.]  A  Shot  tetr^  made  on  an  Aclimd  Plain,  having  the  JBb^ 
rizcntal  Difiance  of  the  OijeB  it  ftrikes,  witb  the  Elevation  of  the  Piece,  and 
the  An$le  at  the  Gun  between  tie  OljeSl  and  the  Perpendicular,  to  find  the  greax^ 
HorizA>ntal  Range  of  that  Piece,  laden  with  the  fame  Charge ;  that  is,  balj  the 
Latus  Re£lum  of  aB  the  Parabols  made  with  the  fame  Impetus. 

Take  half  the  Diftance  of  the  Objed  from  the  Nadir,  and  take  the  Difie* 
rence  of  the  given  Elevation  from  that  Half;  the  Verfed  Sine  of  twice  that 
Differonee  Subftraft  from  the  Verfed  Sine  of  the  Diftance  of  the  Objeft  from 
the  Zenith:  Then  ihall  the  Pifference  of  thofe  Verfed  Sines  be  to  the  Sine  of 
the  Diilance  of  the  ObjeS  from  the  Zenitby  as  the  Horizontal  Difiance  of  the 
Objeft  ftruck  to  the  gieateft  Horizontal  Range  at  4J% 

Prop.  XII.  Prob.  4. }  Having  the  gremfi  Hirhumtal  Raugi  of  a  Guu,  the 
SbrizontaJ  Diftame  tmd  Angk  of  bidiHatiou  of  an  OijeB  to  the.  Perpauliatlar,  to 
fiid  the  two  Elevatious  ntceffary  toflrike  that  Obje^. 

Halve  the  Diftance  of  the  Ob  jed  from  the  Nadk^  this  Half  is  always  eqmi 
to  the  Half  Sum  of  the  two  Elevations  we  feek.  Thai  fay,  As  the  Gieateft 
Horizontal  Range,  is  to  the  Horizontal  Diftance  of  the  Objoft;  fo  is  the 
Sine  of  the  Angle  of  Inclination,  or  Diftance  of  the  Objed  from  the  Perpen- 
dicular, to  a  4th  Proportional ;  which  ^h  being  Subftraded  from  the  Verfed 
Sine  of  the  Diftance  of  the  Objeft  from  the  Zemthy  leaves  the  Verfed  Sne  of 
the  Difference  of  the  Elevations  fought;  which  Elevations  are  therefore  had, 
by  Adding  and  SubftraSing  that  Half  Difierenceto,  and  fixMn,  tfaeafoieiaid 
Half  Sum. 

»^I72.^  18.        Prop.  XIII.]  to  determine  the  Force  or  Velocity  ofa-ProjeSt,  in  every  Point  of 

the  Curve  it  defer  ibes.  .   .  , 

I  Wo  this»  we  fleed  no  other  Pracoptita,  but  only  the  7%ird<  Ptm^ia^ 
VIZ.  That  the  Velocity  of  FaUing  Bodies^  is  doukk  tothat^tihicb  in  the  fame.  Tone 
laoidd  have  defcribed  the  Space  fallen  by  an  Equable  Motkn  i  For.  the  Velocity 
of  ^ProjeEi  is  compounded,  of  the  conftant  equal  Velocity  of  the  imprdled 
Motion,  and  the  Velocity  of  the  Fall,  under  a  given  Angle,  vix^  The  Corst- 
fie.  172.  plement  of  tias. Elevation-.  For  inftaoce,  Inthe  Time.wherciri a  J^W? would 
Move  from  G  to  L,  it  Defcends  from  L  to  X,  juid  bjg  tiie  I'hird.  Propofitiom 
has  Acquired  a  Velocity,  which  in  that  Time  would  have  cabled  itby  an.  Equa- 
ble Motion  from  L  ta  Z,  or  twice  the  Defeent  L  X ;:  and  drawings  the 
Line  Or  Z,  I  fay  the  VeUcity  m  the  Point  X,  compoundod  of  the  Vekcitiu 
i  f  V^<1  L  Zy  under  the  Anglt  G  L  Z,  is  to  ^e  Velocity  itaprdled  in  the 
Point  O,  as  G  Z  IS  to.Q  L ;  this  follows  from  oxu Second  Jtxiom  {  and hv. 

?*v'°^  *°^^'/^^-^^^'Ciiw.JVC4»^(f,XO^,EaraUeLindBqual  tJ- 
G;£,  Hull  touch  the /'^^.m  the  PoitttX.  So  that.the.F<A»ari?iii  the 
feveral  Points,  arc  as  the  Lengths  of  the  Tangents  to  the  Parabola  intbolis 
Points,  intercepted  between  any  two  Diameters :  And  thcfe  again  ar«afitho- 
Secants  of  the  Angles,  which  thofe  Tangents  continued  make  ?ith  the  Hori-" 
zontal  Line  G  B.    From  what  is  here  laid  down,  may  the  comparative  Foii 
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of  ft  ttot  ifl^ny  two  Points  of  the  Curve,  be  etther  Oeomettically  or  Arith«« 
metically  difooverecL 

CoroB.)  From  hence  it  follows.  That  the  force  of  a  Shot  is  always  leaft  at  V, 
or  the  P^enex  of  the  Parabolay  and  that  at  equal  Diftances  therefrom,  as  at  T 
and  X,  G,  andB,  its  force  is  always  Equal,  and  that  the  leaft  Force  in  V,  is 
to  that  in  G  and  B,  as  Radius  to  the  Secam  of  the  Angle  of  Elevation^  FG  B. 

The  Tenth  Propofition  contains  a  Problem,  untouched  by  ToniceSius^  which 
is  of  the  Greateft  ufe  in  Gunnery,  and  for  the  fake  of  which  this  Difccurfe 
w:as  principally  intended.  It  was  firft  Solved  by  Mr.  Anderfony  in  his  Book 
of  the  Genuine  Ufe  and  Effe£is  of  the  Gun,  Printed  in  the  Year  1^74.  but 
his  Sobaion  required  (o  much  Calculation,  that  it  put  me  upon  Search, 
whether  it  might  not  be  done  more  eafily ;  and  thereupon  in  the  Year 
16^8.  .1  found  out  the  Rule  I  now  publifh,  and  from  it  the  Geometrical 
Conftru&ion ;  Since  which  time,  there  has  a  large  Treatife  of  this  Subjed, 
Intitled,  V  Art  de  Jetter  les  Bmhes,  been  publifhed  in  France  by  M.  £lon' 
dely  wherein  he  gives  the  Solutions  of  this  Protknty  by  Meffieurs  Bouty  Rotuer^ 
^nd.de  la  Hire ;  but  none  of  them  are  the  fame  with  mine,  or  in  my  Opinion 
moreeafie. 

It  was  formerly  the  Opinion  of  thofe  concerned  in  Artillery^  That  there  ••  21^  P-*^^* 
was  a  certain  Requifite  of  Porwder  for  each  Gun,  and  that  in  Mmiars,  where 
their  Diftance  was  to  be  varied,  it  muft  be  done  by  giving  a  greater  or 
teffer  Elevation  to  the  Piece.    But  now  our  Latter  Experience  has  taught  us. 
That  the  fame  thing  may  be  more  Certainly  and  Readily  performed,  by  h^ 
crtafing  aniDhninifinng  the  Quantity  of  Powder,  whether  regard  be  had  to  the 
Execution  to  be  done,  or  to  the  Charge  of  doing  it.    For  when  Bomtsnre* 
Difcharged  with  great  Elevations  of  the  Mmar,  thev  &11  too  Perpendicular, 
aiKl  Bury  themfelves  too  deep  in  the  Ground,  to  do  all  that  Damage  they 
might,  if  they  came  more  Oblique,  and  Broke  upon  or  near  the  Surface  of 
the  Earith ;  which  is  a  thing  acknowledged  by  the  Befteged  in  all  T^tu/fx,  who 
Unpave  dieir  Streets  to  let  the  Bombs  Bury  themfelves,  and  thereby  ftifle  the 
force  of  their  Splinters.    A  Seamd  Convenience  is.  That  at  the  Extream  Ele^ 
vation,  the  Gunner  is  not  obliged  to  be  io  curious  in  the  Dire&ion  of  his 
Piece,  but  it  will  fuffice  to  be  within  a  Degree  or  two  of  the  Truth ;  whereas 
in*  the  other  Method  of  Shooting,  he  ought  to  be  very  curious.    But  a  Third 
and  no  lefs  confiderable  Advantage  is,  in  the  faving  of  the  King*s  Powder, 
which  in  fo  great  alid  lb  numerous  Difcharges,  as  we  have  lately  feen,  muft 
ndeds  amount  to  a  confiderable  Value.    And  for  Sea  Mortars  it  is  fcarce 
Pm&icable  otherwife  to  ufe  them,  where  the  Agitation  of  the  Sea  continu- 
ally Changes  the  Dirdtien  of  the  Akrtar,  and  would  render  the  Shot  very 
uncertain,  where  it  not  that  they  are  placed  about  4^^  Elevation,  where  fe* 
veral  Degrees  above  or  under  makes  very  little  Difference  in  the  EffeSl. 

It  ohlv  remains  by  Good  and  Valid  E>cperiments  to  be  alTured  of  the  Force  i&'^.>.  7^* 
of  Gim-rvwderi  How  to  make  and  conferve  it  equal ;  And  to  know  the  Ef- 
feft  thereof  in  each  Piece  \  that  is.  How  far  differing  Charges  will  caft  the 
&bie  9iot  odtcf  it;  which  maymoft  coiivteniently  be  Engraven  on  the  out^ 
fid»  theoeof^.as  a'ibuidibg'  Dliei^lon  to  sdl  CnMers^  who  ihall  from  thence 

Q^q  q  z  forward 
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fcNTtiritrd  lure  oecafion  to  tl&  diat  Pi9oe :  And  where  this  Matter  wtfl  afon^ 
tained,  it  might  be  worth  the  while  to  make  all  Mortars  of.  the  like  Dianuur^ 
as  near  as  may  be  alike  in  Lenph  of  Chafey  IVeight^  Chamter,  and  all  other 
Grcuniftances. 
n.  17^.  p.  19.       ]sJq^  the  foregoing  Rules  would  be  Rigidly  true>  were  it  not  for  the  Op- 
fofitson  of  the  Medium^  whereby  not  only  the  Dire&  Imprefled  Motion  is  con— 
tinually  Retarded^  but  likewife  the  Increafe  of  the  Velocity  of  the  Fall,  fo 
that  the  Spaces  defcribed  thertby,  are  not  exadly  as  the  Squares  of  the 
T'imesi  But  what  this  Ofpojititm  of  the  Air  is,  againft  feveral  Vehaties^ 
Bulks,  and  Weights,  is  not  to  eafy  to  determine.    HTis  certain.  That  the 
Weight  of  the  jUt  to  that  of  tVatery  is  nearly  as  i  to  800,  whence  the 
Weight  thereof,  to  that  of  any  PtojeH  is  given ;  'tis  very  likely^  that  to  the 
fame  Velocity  and  Magnitude,  but  of  Difi^reat  Matter,  the  Offofition  fhould 
be  recifrocaljy  as  the  Weights  dF  the  iSnt;  as  likewife  that  to  Snft  of  the 
fame  Fehcity  and  Matter,  but  of  Di£Rsrent  Sizes,  It  (hould  be  as  the  Diameters 
reciprocally  I  Whence  generally  the  Oppofitim  to  Shot  with  the  fame  Veloci^^ 
but  of  difiering  Diameters,  and  Materials,  (hould  be  as  their  ^edfik  Gra- 
vities into  their  Diameters  reciprocally ;  but  whether  the  Oppofition,  to  differ- 
ing Velocities  of  the  fame  Shot,  be  as  the  Squares  of  thofe  Velocities,  or  as  the 
Velocities  themfelves,  or  otherwife,  is  yet  a  harder  Queftion.    However  it  be, 
'tis  certain.  That  in  large  Shot  of  Metal,  whofe  Weight  many  thouiand 
times  furpaiTes  that  of  the  Air,  and  whofe  Force  is  very  great  in  Pioportioo 
to  the  Surface  wherewith  they  prefs  thereon,  this  Oppofition  is  fcarce  DifcemiUe: 
For  by  feveral  Experiments,  made  with  all  Care  and  Circumfpedion  with  a 
JMbrtar-Piece,  extraordinary  well  fixed  to  the  Earth  o&  purpofe,  which  carried 
a  Solid  Brafs  Shot  of  4I-  Inches  Diameter,  and  of  about  14  Pound  weighty. . 
the  Ranges  above  and  below  4y^  were  found  nearly  equal;  if  there  were 
any  Diflference,  the  under  Ranges  went  rather  the  farthcft,  but  thofe  Difife- 
lences  were  ufually  lefs  than  the  Errors  committed  in  Ordinary  Prafticc,  by. 
the  unequal  goodnefs  and  drynefs  of  the  fame  Sort  of  Powder,  by  the  Unfitr 
nefs  of  the  Shot  to  the  Bore,  and  by  the  Loofenefs  of  the  Carriage.    la  a 
fmaller  Brafs-Shot  of  about  an  Inch  and  half  Diameter,  cafl  by  a  CrofsSow, 
which  Ranged  it  at  moft  about  400  Foot,  the  Force  being  much  more  eqvud 
than  the  MmarrPiece,  this  Difference  was  found  moie  curioufly,  and  con- 
flantly,  and  mofl  evidently,  the  under  Rax^es  outwent  the  upper.    From 
which  1  ryals  I  conclude,  That  altho'  in  Small  and  Light  Shot,  the  Oppofitim  . 
of  the  ^/>,  ought  and  muft  be  accounted  for;  yet  in  Shooting  of  Great  and 
Weighty  Bombs^  there  need  be  very  little  or  no  Allowance  made ;  and  fo  thefe 
Rules  may  be  put  in  Pmdice  to  all  Inteats.and  Purpofes,  as  if  this  hftpedi^ 
mem  were  abiolutely  removed.. 

«  *  • 

Sr  ^S^l/n  ^\  'J"  r'^"  ^?  compute  the  RtfiftoHce  of  thftv^to  all  PnjtEk,  I  firft 
j^HncfZn^s,  ^rsmik  this  1mm  (as  the  moil  Rational  that  doth^occur,  for  my  firft  foot- 
Srwi'lil!*'  ^  ??f'^.,     '^^  (fVPPofinr other  things  equal)  tbt  Rfjiflmce  is  prvpJtmal  to  tU 
••  186.  p..2^  ^f<^p*y-    For  in  a  double  CeUrity,  there  is  to  be  jemoved  (in  the  fame  time^ 

mwh  i  and  fo  in  othw  PiDjpomons^ .  '    ,,  S^p^ 


there  were  np  Refiflance)  a$  x  ;  th?  Refifiance  as  r  (which  muft  Bq  lefs  thaa 
the  Force,  or  elfe  the  Force  would  not  prevail- ctrer  the  Impediment^  to 
create  a  Motion.)  And  therefore  the  Efie^ive  Force  at  a  firft  Atomenty  is  to 
be. reputed,  as  t— «-y:..That  is,  fb  muoh  a&  the  Force  ImprefTed,. is . moxt 
than  the  htpedimem  or  J^fiftame.  . 

5.  Be  it  as  1^  —  r  to  I,  fo  1  to  »  (which  j»  is  therefore  greater  iKan  i.)  -  ^ 

4.  And  therefore  the-  effedive  Force  (and  confequently  the  Ceteris)  as 

•  •  • 

to  A  firft  Msmem,  is  to  he «f  what  it  would  be,  had  there  been  nd 

•  t  *  !i  .  .. 

Refiftancei 

^.  This  —  is  alfo  the  remaming  Force  a&er  fuch  firf!  I^oment ;.  tnd 
this  lemainiog  Force  is  CCbr  the  iktiK  Reafim)^  be -p^pord^pdiilly  abased 
«s  t6a  Second  !|[f  Qai«iC';i ;  Tiwic  i%:,we/ue:  px  tpJie  --;--  lti«»o^  ^t  h^ 


.1 


mm 


equal  Difiance: 


•Jx  i 


of  Time)   ' '-;.■  f6r  pr  fiown^ 

^.  Becatfib  the  Lo^  difpatdied  (in  Equal  Times)  is  proportional  to. 
the  Cderititt }  the  lines  of  Motion  (aofwering  to  thofe  Eqcu^  Times),  aro 

tO'ib^a«  -^*  — r»  "^  -^»  <bV.  of'  what  they  would  haw  tTeedlA 
m     m^      m^     m"^ 

the  fanke  Timds,  had^  tfacxe  been  no  iii^^Saiic^ 

7.  This  chercfoie  is  «  Gemetrical  Prcgreffion}  and  (bccaufe  of  w  gieatee 
than  i)  continually  Dtfcreafing. 

8/  This  Decteafing^Progreffion  Infinitely  continued  (determining  in  dio- 
l^iP  fpipt  of  Reft,  where  the  Motion  is  Xuppo£bd  to  expire)  is  yet  of  a.fi- 

iiite  Magnitude,  and. equal  to  of  what  it  would  hay^.beeo  in  lo^ 

m^^i  -   • 

milch  time,  if  there  had  been  np  Refifimiei  As  is  demonfirated  in  my 
^tkOf  Chapr  9$.  Prof.  8;    For  (as^  I  have  eife^heri  Demonftrated)  thcr 

Sum  0D  Aggtegate;6f.a  6imm9^U  i^rcgn^  (fetpoftigi  V/ 

the  greateft  Term^  A  the  leaft,  and  R  the  Common  Multiplier*)    That  It  > 

VR  A' 

^:—  —  frzzT    ^^^  ^  ^  pctlcnt  Cafe  (fuppofing jlie  ProgrdBon  : 

InfiAitely. 


i¥i0 


taSxix^  coitted)  the  heUt  T^tOi  4.  b«oi«is  Jb&4nly  SaaOl,  or  a  o: 

*       •  1  >  ..  y  t  .... 

And  ,€0iueqii9atly  ^rr,  ^^  aUb  Vai^ib,  uad  choeby  the  A^tegate  be- 

cbihes  is-  s^^^.   That  is  (as  ^-ili  appear  by  Dividing  V  R  by  R  -!-  1 0 

y '4:-|-  +  ^  +  -^^  +,  6".;  =*  ^^ ;  (fut»poilng  the  Pro- 
greffion  to  begin  at  V  =  i.)  That  is,  dividing  all  by  R,  that  fo  the  Pro- 
greiEonmay  begin  at  -^  -  — : )  ^^^   =  "T  +  RR  +   JRT 

^  !+  &c^    That  is  in  our  prcfent  Cafe  (becaufe  of  V.  =  i,  and  R  =  ;») 

1 

«^  +  ~i-  +  — V>  &e.  =  -4-  .    That  is  C  patting  »  =:  w  —  , ) 

*^,of  jfrhtkk  WAnidhav«'1)6eiH4f'tli««:hft<i  bedfi'tfo  JHeJiftaiee, 

,  ff.  Tfib  Infinitp  Pcogrrffiqci  is  Btly  exp^^ffed  by  iain<)rdittate  in  the  £x- 
ierior  ayperbolaj  Parallel  to  one  of  the  AJymfmes  \  and  the  feveral  Meiirf>eis 
of  that,  by  the  fevcr^  Members  of  thif,  cut  in.  Continual  Prufwtio^.  As  is 
there  Demotiarated  at  Phf.  tj.'F^tf  ^.C.SICi' be^ afk  B^&lffia  betXK^een  the' 
%•  <7s«  4fyVM^^y  AB,  AF:  And  let  the  Ordinate  DH  (in  the  Exteriw  Hyper- 
Mb,*  Parallel  to  A  f)  ropreftnt  the  Inimlfed  IBoh*  nddiminihied)-  or  the 
Line  to  be  defedbed  in  fuch  Time,  t^  a  (>imty  xiiwfssh)3t  ta^  fuch  Undi- 

•ttoifltVi  foiKd    And  bt  B:3  (a  like^^  prdinat^y  be  .^!i-.tfajsi«Q^^lii<^ 


therefore,  being  lefs  than  DIi(as  bfiibgaqnai  tam^^vm^^hificyvAVthtiiya- 
ifaer  than  it  ftom.  AF.;  ^n  A  B  (whitih  I  put  =s  lvXLet^B4  be  fuch  a 
part  thereof,  as  is  BS  of  DH:  Now  becai^fe^asit  v<^]f<K>wci)allth& 
%)g;ii^>e4.  Paxail^kswn^  in  the  Exterior  Hypevboh^  A  %Ji^^^  9p  Equal; 

tnd'"therefore'  their'Sidfcs  Reitpfocal :  Thercfori^'kis  A*'i  '"^^  t'  —  — ^ 
Guppoling  B  d,  to  lie  taken  from^  B  toward  A  J  to  ^a6  =  i^'^or  as  w—  i 
tQ  i»  :).ib  is  B  S  7=  .^4-r  D  U  tOji  J&,.  which  is  therefore  ^EquSil  to 


991 


ft  •        » 


ri- -^+ -L- <!rc  of  Da  . 


►^ 


i  4^7  ) 

:  Or  if  Bi  te  taken ^^n* B  j  thfcn  *s  A  i^  »»  t  +'^r  t3  A frS  t,^ 

or  as;  «  +  I  to  a^  (b  t^  t^  DII,  to  dt,  which  ii  theNfoie  Eqoal  cd 

w 

_.'■-.  P H;  that  is;  (as  viU  appear  by  like  Dividing  of  ibynt*^'  t ;) 
=  to^5 L-  +  -i--,  d/cofPH. 

lo   Let  fuch  Ordinate  d  *,  or  (Equal  to  it  in  the  Afytimote)  A F,  be  fo     **•  «7* 
Divided  in  L,  M,  N,  <3'€.  (by  Perpendiculars  cutting  the  Hyperbola  in  /,  w, «, 

ire)  as  that  F  L,  L  M,  M  N,  be  as  -i-*,  — ,  -— ,  «!rc.     That  1$,  fcf 

continually  Decreafing,  as  that  each  Antecedent  be  to  its  Confequent^  as  i  to 
^ — ,  or  as  i«-to:  ji.  '      •  - 

1 1.  This^s  done  by  takihg  AF,  AL,  A^,  tXc.  in  fuch  Proportion.  Eotr;; 
o£|Continual  Proportionals  the  Di&rences  are  alfo  Continually  Proportional, 
and  in  the  fame  Proportion.  For  let  A^  fi»  C,  P,  &c.  be  fuch  PrOjiOrtioiials^ 
and  their  Differences,  a^  ^,  c,  C&t  ^That  is,  A  —  B  =  a,  B  —  0  =  *, 
C  — D  =  Cy  tXc.  ) 

-  *Fhcn  bettiufe,  Ai  B;  C,  D,  drc:affe  in  Coiltinwal^ Proportion; 

Thatis,  A:B::B:C::C:D::,  Circ. 

AndDividing  A  — B:B::B— C-.e3:C^P,:D::,  tfc. 
That  is,  ii:B::*:C::rf:D::,  CSTc.  ,     ^ 

C  An4  Ak0K^a«ely5■•Afe^c;•«!rc./:tB,:C  Dy^Sr^^^^^^^  ^t?  /  '.'  '-/ 

\  That  is^  In  Continijiikl^Br(^rtiODri  ab  Ato  B^  ot  as  m  t»  i.'       '      • 
12-  This  being  done;  the  HjfptrhliA^  ^^aees^  F/,   L  «r,  M  »;  (^c;  are 

Equal,  as  is  Demonftrated  by  Gngoty  San^niiHt\  and  as  fuch  is  cotttaonly 

adxnittedt 
-;l3i  So  tlwit.  E  /,  Junfy  ISiny  &:e,^iiiifly^4i«Iy irl^fewt  Equal  Times  in 

'OThipJh<9^  diiipli^^hedi  -Unei^iiAl  Lengd»f  isepicel^ted'by  F  L,  L  M^'  M  N« 

cja,  •  :    -;/i^:-'  ...  :  -   n.     ^^-'^  •  '  /  ^^""'^^•"'  ^     ^«-     • 

14.  And  becaufe  they  are  in  Number  Infinite)  (though  Equal  to  a  Finite 
Mag9it^d9)iiJ^<  Duration  ia  Xafimce:  and  con/eq^ently  the  Impreflfed  Forces 
an4  M^t^m  ^1K«cAm6iiig,.:npret  to  be  wholly  Extinguiflifed  (without  ft)mc. 
further  Impeditimt)r.but;  jga^tksaAXilhf^^  in  the  Nature  of 

x5*    The  Spaces  ,;F^4'F<w^,&»/t&'«.^^«^  UgariMr  (in' 

AfMrneticai  Progr^am  Incie^g^)'  anfweridg  to'  the  Lines,  A  F,  AL, 
AM,  &c.  or  to  FL,  LM,  MN^  tTc.  in  GunmtrM  Ptoffelfim  De^' 

dealing. 

'  '    >  itf.  Br 


•c 


Tcnninatcd  at^  5  therefore  (by  Prof.  8.)  ^cir.  Aggregate  FA,  or  d  *, 
isto  J>H,{fo*  mucd>  l^Q^  IIS  jkMlA  h«?e4eenTlifpgWhcd  ih^he  (amc  Timi^ 
by  fuch  imprclTed  Force  Undiminiihed)  as  i"io  w  —  i  =  ». 

# .  ^7,:.If.  therefore  nve  t«|a  W  tl  <o]  /<^  io^  AF  to^I)If5  thl«  vill  ieprcfent 
hie  Length  to  be  I)llpatched9  in  the  ftine  Time^  by  fiich  Undiminiihed 
Force.  , .    .  ,       ^ 

18.  Andif  fuchDH,  be  fuppofed  to  be  iDivided  into  Eqoal  Parts  Innume- 
rable (and , therefore  Infinitely  finally  thefe  anfwer  to  thofc  (as  many;  Parts 
Uncqvuil' iii  FA,  pr-Airf;      ;  ^  '     ,    ' 

*'  k^.'But,' what  is  the  Proportion  of  r  to  i,  or  (which  depends  on  it^  of  i  — r 
tp  i,pr  I  to  my  remains  to  be  enquired  by, Es^jiripitia. 

ab.  If  the  Progreffion  be  not  infinitely  Continued ;  but  End  (fuppofe) 

V  I     , 

atN,  and  its  leaft  Term  be  A=sMN:  Then  out  of.^n-i  "**  "J^  "^ 

A 
1.  ,S3  -T-T  +  &c.  is^to  be  Subdufted  p  ■  ■  ■  »  (as.  at  fwp.  8.)  that  is. 


mm 


A  A  A 

(asbyDivifion  wiU  appear) -g-^-  -gj  +  ;^  +  C&V.  That  is, (in  our 

prefent  Cafe)  —  +  -f -    +  ^  +  <-''^.  And ^. the  Aggwprte will b» 
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+  <Srf .  ^ 


wm    •    ^ 


i 


mm  '         fn*  n 

*    • 

And  thus  as  to.th|(  IMit  iofrfinffiSliciHf  in  which  (Sedudiiig  the  R^fifiiBg) 
the  Motion  is  sepvit^d  Uniform^  difpatching  Equal  Lengths  at  Equal 
Times.    Confider  we  next  tho  Line  of  Defcent. 

2 1 .  In  the  Defcent  of  Heavy  Bodies,  it  is  Ibppofed,  that  to  each  Moment 

of  Time,  there  is  fuperadded  a  new  Impulie  ot  Gravis  to  what  was  before: 

I  And  ea^h  of . thc^f,  Sedudiag  the Confideration  of  the  Airs Rifijhmcey  to  pro- 

1    I  ce^^uaUy  (fn>m  jthf ir  feveia}  bpginniims)  throurii  the  Aicceeding  Moments ' 

III       As,  (in  the  Ereft  Lines)  1 1 1 1  C^c.  1 1  l&c.  II  CTc.  I  &c.  aiid  fo  continual- 

I  i  ^c^€  ^h  ^^^  ^^  ^"^  ^^  ProjeEHiOk 

zi.  Heiice  ari&th  (in  the  Tranfverfe  Lines)  for  the  firft  Moment  i,  for 
the  fecQnd  i  +  ^i  iot  the  third,  x  +  1  -l-^r,  and  fb  fonh  in  Arfthmaiuil 
Progtjiiffion.  As  ^n  die  Or^tums  in  aiTriangie.tt  Equal  Difiance. 
'23.  And  fuch  are  the  continual  Increments  of  the  Diameter,  or  of  the 
Qxdiuaten  in  the  Extern,  f^oMoy  asifwermg  to  ^ the  intQthr  Ordimaesj  or 
Segments  oif  the  T'^gWj  equally  Ixusrcifingi  Asis  known,  and  commonly 


34.  UmtiX$kt.iBi  tbe  CiJ!£^MUif^]o(;xhm^<s  MMor;  ,w«  ^  then 
fer  each  of  thefe  Equal  Progi^onS,  to  Sobftitute  a  l)ecrea(ing  Progr^ou 
Geometrical;  in  like  manner  (and  for  the  fame  Reafons)  as  in  the  Line  oif 
PxDJeaion*  ., 

,    2^  Hence  arileth  for  the  lirft  .Moment  ;,  ;  ">.;..  fer.  the  .  fecond  i 


I 

m 


m  J 

w*    m 


-^-5-:  ^1  — ^ ;  for  thfe  third  ^^i^  +  -^^^  +  -^^id'c.  And fueh is  L  JL  .L 

therefore  the  Defcent  of  a  Heavjr  Body  falling  by  its  own  Weigh£  The  fe- J[ I i_ 

veral. Impulfes  of  Gravity  being  fuppofed  Equal.  m^  m^    m^ 

^6<  Tbit  is,  is  FLi  FM,FN,  ©'c.  ih^thdlrine  of  J>efoeflt^anilw^Hng%^^  toe    kfc 
to  FL,  L  M,  M  N,  <!rc.  in  the  Line  of  Projeftion.  **«•  '^^' 

27.  But  though  the  Ptogreflions  for  the  Liub-of  Projeftioh,  are  liket)6 
each  of  thofe  many  in  the  Line  of  Defcent :  It  is  not  to  be  thonce  inferred, 

that,  therefore  in  the  one  is  equal  to  — — r  in  the  other  ;  But  in  the 


Line  of  Projedion  (fuppofe)  f,  Tfuch  a  part  of  the  Forced  Impre&d^ 


apd  a  Celerity, ^fwerable:)  in  thp  hv^e  of  JJcfccut  .-ii-.^,(5rudb apart 

of  the  Jmpi^  of  Gravity.).     . 

28. 1'hofe  for  the  Line  of  Defcent  (of  the  fame  Body)  are  all  equal  eacK 
to  other :  Becaui^  gj  (the  new  Impulfe  of  .Gravity)  in  each  Moment  is  fup-. 
pofed  to  be  the:f^nie.  ^ 

,  29.  But  wh^t  i9  the  Proportion  of /to  g  (that  is,  of  the  Force  Inipref^ 
fed,  to  the  Impulfe  of  Gravity,  in  each  Body)  remains  to  be  enquiied  b; 
Experimem. 

30.  This  Proportion  being  found  as  to  one  Known  Force;  the  fame  is 
thence  known  as  to  any  other  Force  (whofe  Proportion  to  this  is  given)  in 
the  Ame  Unif^  Medium. 

3 1.  .And  this  being^Known  as  to  one  Medium^  the  fame  is  th^pnce  Known 
OS  to  any  other  Medium^  the  Proportion  of  whofe  Refifiance  to  that  of  tfa^s 
IS  Known. 

32.  If  a  Heavy  Body  be  Projedcd  Downward  in  a  Perpendicular  Line,  it 

Defceads  thexefim  at  th?  YMc  ~i-^,  -~V\  .-rV>^('j<^/((th«ImfTdSsd 

Force)  Increafed  by  -i-,  -i-  +  -^r-^'-  H*   ~  +  -^  dVi 

of  r,  the  Impulfe  of  Gravity :  (by  Pm..  y  «ad  P.  25  J  becMife.hi;^Foioes 
are  here  Umted*  .  ,- .  ^  .  . 


•.  "^ 


.  l  a  t  r  3|.  If 


(my 

jj.  If  k  a  Pstpttidktilir  ?t6joedtk^J3pmni»\  i«  Afiefidk-in  t6t  |Ute 
of  the  former,  Abated  by  that  of  the  latter.    Becau&  heiti  the  Imptilie  of 
Gravity  is  contrary  to  the  Force  Iltiprefifed. 
\  34.  When  therefore  this  latter  (continually  Increafing)  becomes  Equal 

to  that  former  (continually  Decteafing)  it  then  ceafi^th  to  Afcend ;  and 
doth  thenceforth  Defcend  at  the  rate  wfaeiein  the  latter  continually  Exceeds^ 
the  former. 

35*  In  in  Borizon  or  Oblique  Projeddon  :  If  to  a  Tangent  whofe 

Increments  are  as  F  L^  L  Mj  M  N,  &c.  that  is,  as  -i-  f^  &c.  be    fitted 

m 

OidiMCea  (at  a  giWea  Anglej  ivhok  loctemroti.  ate  as  FL»  F  M,  ?H  ^^* 
that  ih  u  — ^  l»  ^^    The  Cui?e anfworing tothe Compound ci  thefe 

MpcionSj  is  that  wherein  the  FtojeSt  is  to  move. 

3tfi  Thfs  Curve  (being  fikherto  without  a  Kame)'may  be  called  Liitea 
PmjeSkrum^  die  Line  of  Projeds^  or  things  Pro jefted ;  which  feftmbles  a 
Parahia  JXfinmd. 

37.  The  Celerity  and  Tendency^  as  to  each  Point  of  the  LinCj  is  deter- 
mined by  a  Tangent  at  that  Point, 

^ '  3t.  And  that  againft  which  it  makes  the  greiateft  Shoakot  PerculSon,  is 
that  which  (at  that  point>  is  at  Right  Angles  to  that  Tangent. 

39.  If  the  PtojeAion  (at^^^.  25/ be  not  infinitely  Continued,  bur  Ter- 
AiinAte  I^Uppofe)  at  N>  fo  that  the  laft  Term  in  the  firft  Column  or  Series 
Ereft ;  it  4;  and conlequently  in  thefecond^  inai  in  the  third m  m  a, &€. 
(each  ^ries  haviiig  one  Term  fewer  than  that  befoieit:)  then  (foe  the- 
£mie  Redfon^  W  a^  A'  to.)  the  40Tj^ates  of  the  federal  Coltmms  (or  £reft 

Series;  will  be  i^,  i^=^  i-mma  '^^^fo  fo^h,  till  (the  Multi- 

n  n  m 

fie  df  a  becoming  =  i^)  the  Plogrelfion  expire; 

>%  40.  Now  all  the  Abatements  here^  a^m  OymmOj  &e.  ale  the  lame  with 

^  the  Terms  of  the  firft  Column  taken  backwanL    For  a  is  the  laft,  at  ^  the 

next  before  it ;  and  fo  of  the  reft. 
41.  And  the  Affirq;ate  of  all  the  Numerators  is  (b  many  times  i^.as  is 

the  Number  of  Terms  (fuppofe  t )  Wanting  the  fiift  Colmmi  ^  that  is 


^    in?,;  ot^^^^^T/'i  and  this  again  divided  1>y  dhe  couiMm  De^ 


■otoiiiator »^iecomes  SlT-ii^j    And  tbexefote^  *!l:i:fzLf  1^  is  the 


4  a         ^    i 


't        •( 


I  -/. 


A^^ 


tmi 

er^ne  this  hi  Added  to  a  Ptojettng  Fdroe  dommnatd  in  «  Per- 
',  or  StibduAed  from  fuch  Pro jedting  Fbroe  npwnd  j  that  is,  t»ot 

'         from  iHi  /;  the  Defcent  in   the  firft  Cafe,   ^U  be    '  "  ^  /  + 


i^ 


"*•"'"*"*  ii  aiyl  the  Afcent  in  the  other  cafe  LZJff -r^iLZldf  g. 

And  in  this  Utter  Cafe,  when  the  AbUrive  pact  becomes  equal  to  the  Pofitii^ 
part,  the  Afccnt  is  at  the  highcft :  And  thenceforth  (the  Ablative  part  ex* 
ceeding  the  Pofittve)  it  will  DeTcend. 

43.  In  an  Horizontal  or  Oblique  Prc^jedion  having  taken  LZLf/^inthe 

n 

Line  of  Projedion,  and  thence  (at  the  Angle  given)  ^^^^  ^"^^ ^  in  the 

nn 

Line  of  Defcent  i  the  Point  in  the  Curve  anfwering  to  thefci  is  the  phce  . 
of  the.Projed  anfwering  to  that  Moment. 

44. 1  am  aware  of  fome  Objeftions  to  be  made,  whether  to  (emc  Points 
of  the  Procefs,  or  to  fome  of  the  SuppoHtions.  But  I  ikw  not  well  how  to 
wave  it,  without  making  the  Computation  much  more  perplexed.  And  in 
a  nntter  fo  Nice,  and  which  muft  depend.upon  Phyfical  Olnervations,  'twill 
be  hard  to  attain  fuch  Accuracy^  as  not  to  ftatid  in  need  of  fome  Attow^ 
anoes. 

45*  Somewhat  might  have  been  further  Added,  to  dire£l  the  Exptrimemt 
fuggefted  at  P.  19.  and  29.  But  that  may  be  done  at  Leifute,  after  Dtli* 
beration  had,  which  way  to  attempt  the  Experiment. 

4d.  The  like  is  to  be  iaid  of  the  different  RefiiUnce  whidi  different  Bo- 
dies  may  meet  with  in  the  Same  Mediumj  according  to  their  different  Gwvi-* 
des,  (extenfively  or  intenfively  confidered)  and  their  different  Figuves  and 
Pofitions  in  Motion.  Whereof  hitherto  we  have  taken  no  account;  but  fup« 
pofed  them,  as  to  all  thefe,  to  be  Alike  and  Equal. 

47.  The  Computation  (in  /^  3^,  40,  41)  may,  if  that  be  alfo  defired,  be  1%.  17*  177^ 
thus  tefpnStntsd  by  Lines  and  Spaces.    The  Ablatives  a^m  a^m  m  a^  &€. 

(being  the  fame  with  the  iirfl  Column  taken  backward)  are  fitly  reprefmted 
by  the  Segments  of  N  F,  (beginning  at  N.)  and  therefore  by  Parallelograms 
on  diefe  Jafes,  affuming  the  common  Height  of  F  ^,  or  N  Qj  The  Aggre- 
gate oi  which  is  N  i^,  or  F  (^  and  fo  many  times  i,  by  fo  many  equal 
Spaces^  on  the  fame  Bafes,  between  the  fame  Parallels  terminated  at  the  f^ 
ferbola ;  The  Aggregate  of  which  is  A  F  N  Q».  From  whence  if  we  Subduft 
the  A^i^atc  erf  Ablatives  |^  Q^j  the  remaining  Trilinear  h  Q,»>  i«P»- 
fencs  the  Dtefcent. 

48.  If  to  this  of  Gravity,  be  joined  a  Projeding  Force;  yrhich  is  to  the 
Impulfe  of  Gravity,  as  /^  K  to  6F,  (be  it  greater,  lefs,  or  equal)  taken  in 
fim  fame  Line ;  the  &me  Parallels  determine  Proportional  Parallelograms, 
whofe  Affiliate  is  R  Q. 

R  r  r  a  45K  Ana 


*  *  •      • 

4P  And  therefore,  if  this  be>  pcroendicvter  Fmjo^i^  downmudf;  then 
h  K  i  m(the  Sum  of  this  with  the  torm^r)  reprefents  the  Defcent. 

50.  If  it  be  a  Perpendicular  Upwards;  then  the  difference  of  thefe  two  re- 
prefents  the  Motion :  which  fo  long  as  K  Q^is  the  greater,  is  Afcencfent :  but 
Defcendent,  when  h  Qji  becomes  greater;  and  it  is  then  at  the  Higheft  when 
they  be  equal. 

5 1 .  If  the  Pro je&ion  be  not  in  the  fame  Perpendicular,  (but  Horizontal 
or  Oblique)  then  K  (^reprefents  the  Tangent  of  the  Curve;  andy&Qji^the 
Ordinates  to  that  Tangent,  at  the  given  Angle 

52.  But  the  Computation  before  given,  I  take  to  be  of  better  u(e  than  this 
Reprefentation  in  Figure.  Becaufe  infuch  Mathematical  Enquires,  I  chafe 
to  ieperate  (as  much  as  may  be)  what  purely  concerns  Proportions ;  and  con- 
nder  it  abftra&ly  from  Lines  or  other  matter  wherewith  it  is  incumbred. 

As  to  the  Queftion  propofed;  Whether  the  Refiftance  of  the  Medium  does 
not  always  take  off  fuch  a  Proportional  part  of  the  Force,  Moving  through 
it,  as  is  theSpecifick  Gravity  of  the  Medium  to  that  of  the  Body  Moved  in 
it:  (for  if  fo,  it  will  fave  us  the  trouble  of  Obfervation.)  I  think  this  can  by 
no  means  be  admitted;  For  there  be  many  other  things  of  Cbnfideration  here- 
in, befide  the  Inteniive  Gravity  (or^  as  fome  call  it,  the  Specifick  Gravity^ 
of  the  Medium. 

A  Vicious  Medium  fhall  more  reUft  than  one  more  Fluid,  though  of  like 
Intenfive  Gravity. 

And  a  fliarp  Arrow  fhall  bore  its  way  more  eafily  through  the  Medium 
than  a  blunt  headed  Bolt,  though  of  equal  Weight  and  like  Intenfive  Gra« 
vity. 

And  the  fame  Pyramid  with  the  Point,  than  with  the  Bafe  forward 

And  many  other  like  Varieties,  intended  in  my  P.  45. 
'  But  this  I  think  may  be  admitted,  namely.  That  Different  Mediums, 
eiquaUy  I^iquid,  (and  other  Circumflances  alike)  do  in  fuch  Proportion  Refift, 
as  is  their  Intenfive  Gravity.  B^caxife  there  is,  in  fuch  Proportion,  a  Heavier 
Obje&  to  be  Removed,  by  the  fame  Force  which  is  one  of  the  things  to  which 
P.  31.  refers. 

And  again :  The  Heavier  Projeft  once  in  Motion,  (being  equally  fwif^ 
and  all  other  Circumftances  alike)  Moves  through  the  fame  Medium  in  fuch 
Proportion  more  flrongly,  as  is  its  Intenfive  Gravity :  For  now  the  Force  i% 
in  fuch  Proportion  greater,  for  the  flemoval  of  the  fame  Refiffauice.  And  diis 
^s  part  of  what  myJP.  30.  Infinuates. 

But  where  there  is  a  Complication  of  thefe  Confiderations  one  with 
another,  and  with  many  other  Circumftances,  whereof  each  is  feirerally  to 
be  coQfjbiered;  there  mufl  be  refpe&  had  to  aJl  of  them. 

*^2Uf5e**  ^*  '•  ^  '^'"^  how  far  a  Gun  JhooH  Point  Blaak^  (as  they  caO  it)  thai  is,  fi 
««» afcw*  mar  the  Level  of  the  CMer  of  the  Piete,  that  the  Diferem  is  either  not  iifecm- 
'**«'»  »*»  ibk,wmc9nfidgrabk.  '^■■^  ^ 


Od 


(  4P3  ) 

.  On  a  fit  Pioifkw  Place  9ind  P^int  the  Gun  9^  a  Mark  asja^go  as  the  Bui-  a^ff^^ajfh^' 
let,  fome  50,  <$o,\rxQor6  Yards diAant,  To  as. the  utidcrdde  of  the  M^k sixe\f  Gum. 
may  be  in  the  fame  l<evel  or  Line  with  the  underfide  of  the  Cylinder  of  the  f^o^^tnyi^^ 
Piece.     Then  between  theX^^and  the  Mark  at  convenient  Diftances,  place"-  ^6.  p.  473. 
pieces  of  Canvas,  Sheets  of  Paper  pafted  together,  or  the  like,  upon  ftakes  ^^^  ^^  ^^^* 
fix'd  in  the  ground,  fo  as  the  underfide,  being  Level  with  the  Horizon,  may . 
juft  touch  the  Vifual  Line,  that  pafleth  from  the  Eye  to  the  upperfide  of  the 
Mark,  when  the  Eye  is  placed  in  the  Line  that  paileth  from  it  to  the  upper- 
fide  of  iheCylinder  of  the  Gun;  the  Canvas  being  lo  broad  and  long,  that  if  the 
BuSet  pafs  through  it  2  or  3  Foot  higher  than  the  Level  of  the  Mark,  or  of 
either  hand,  the  Hole  it  makes  may  make  it  known,  how  much  it  Flieth  high- 
er than  the  Level  of  that  place.   If  the  Buffet  falls  Lower  tlian  the  Mark,  and 
touch  not  the  Canvas,  the  Gun  may  be  the  next  time  raifed  a  little,  and  fo  on. 
till  the  Buffet  Hit  the.  Mark,  or  as  High  as  it.    If  it  (all  as  high  as  the  Mark 
and  Cut  the  Canvas,  the.  Mark  and  Canvas  may  be  brought  nearer  the  Gun : 
But  if  it  fall  as  high  as  the  Mark  and  do  not  Cut  the  Canvas,  the  Mark  may 
be  removed  to  greater  and  greater  Diftances. 

If  this  }f/zy  01  Experiment  be  made  for  further  Diftances  and  Raifings  of  the 
Piece,  as  High  as  conveniently  may  be  above  the  Level,  and  the  Diftances 
meafured,  and  then  all  Randoms  above  thefe  like  wife  tried  and  meafured,  the 
Diftance  of  an  Objed,  to  be  Shot  at,  being  known,  and  other  neceftary 
Cautions,  beneath  cp  be  mentioned,  carefully  obferved,  good  Gunners  may 
with  great  Confidence  undertake  to  Hit  the,  Mark,  be  the  Diilance  what 
it  will,  fo  it  exceed  not  the  reach  of  the  Gun. 

2.  To  hmo  what  Quantity  of  Powder  is  the  jufi  Charge  of  any  Piece,  fom  it 
maheth  the  fart  heft  Shot,  and  Fires  totaffy. 

I.  Raife  the  Gun  to  a  mean  Random,  as  of  20%  or  25%  and  Shoot  with 
the  ordinary  Charge  of  Powder,  in  fome  convenient  Ground  where  the  Fall 
of  the  Bullet  may  be  eafily  feen,  and  having  made  a  Shot,  meafure  the  Di- 
ftances with  a  Chain  between  the  Hole  made  by  the  Bullet  and  the  AbizaJe^i 

the  Gun. 

2.  Then  inftead  of  a  Full  Charge  of  Powder  ufed  in  the  firft  Shot,  take  ri. 
part  lefs,  or  fome  fuch  Proportion,  for  the  next  Trial,  doing  all  things  ^0 
as  before. 

3.. For  a  third,  fourth,  or  more  Trials,  diminifli .  ftill  the  f^umtityoi 
PiTwder,  by  T7  at  a  Time,  till  the  Shot  be  confiderably  fliorter  than  at  firCL 

4.  Then  take  ri  more  than  the  firft  Charge,  and  do  all  things  elfe  at  be* 
fore,  and  fo  continued  more  Trials,  increafing  ftill  the  Quantity  of  Powder  in 
the  fame  Proportion  every  new  Trial,  till  you  find  the.  Increafe  of  the  Giutr^ 
does  not  make  the  Piece  Shoot  further  :  Only  Over-charge  not  fo&ras  to 
endanger  the  Gun. 

5.  Three  or  more  Shot  are  to  be  made  with  every  difierent  Charge,  and  if 
every,  feveral  Trial,  that  the  Certainty  mav  the  better  appear. 

6.  The  firft  Shot  being  Meafured  and  Marked,  the  reu  may  allbe  Mea- 
foied  £com  it»  or  from  one  another  tp  iave  Labour. 

2  The 
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^  7.  The  Gun  is  to  be  Pointed,  Placed  and  Ordered,  every  time  iii  boe  t^d 
the  ^aine  Place  and  Pofition,  aiming  fiiU  at  the  fame  Mark,  or  Pointing  ftifl 
at  the  fame  Line  or  Azimuth  ;  that  fo  alt  the  Shot  may  kdl  in  the  iame 
Line  as  near  as  is  Poffible. 

8.  The  Powder  ("which  ought  to  be  all  of  the  fkmcGoodnefs)  muft  becx- 
aftly  Weighed  every  time  the  Piece  is  Chargedy  left  it  having  been  Weighed 
long  before,  the  Weight  may  be  altered ;  though  Experiment  may  be  made 
with  Cartridges  and  without. 

9.  The  Pirmder  and  Bullet  is  to  be  Ramed  home  equally  at  every  Shot ; 
though  the  Loofer  the  Powder  lie,  it  Fire  the  better. 

10.  When  the  right  Charge  of  a  Pine  is  found,  that  makes  the  fartbefi 
Shot  in  the  Ordinary  and  Plain  way  oiChargingy  M.  de  Sotus  Contrivance  of 
a  Wedge  mAy  be  tried,  to  make  it  Shoot  farther;  which  is  apiece  of  Board, 
fo  long,  as  beine  thruft  home  to  the  Breech  of  the  Piece  at  one  End,  the  o- 
ther  may  reach  farther  out  than  the  outfide  of  the  Bullet  being  Rammed  up 
to  its  place ;  broad  about  an  Inch,  and  thin  fo  far  as  the  W^M  before  the 
Bidlet  reaches  on  the  outfide;  there  it  is  to  have  a  Shoulder,  from  which  for- 
ward to  the  end,  it  is  to  be  cut  a-flope,  like  a  IVedgey  being  of  fuch  thick- 
nefs,  as  that  at  the  place,  where  the  Center  of  the  BuOet  is  to  be,  it  may 
make  it  ftick  fo  faft,  that  the  Powder  finding  more  Refiibmce,  may  at 
length  Drive  it  out  with  the  greater  Violence. 

1 1.  Another  of  this  Nature  is  a  Wooden  Tampion^  like  apiece  of  a  Cylior 
der,  big  enough  to  fill  the  hollow  Cylinder  o(  the  Gutty  the  length  fomewhat 
more  than  the  Diameter  of  it,  andHollow'd  towards  the  BuPety  fb  as  to  fit 
it  5  and  either  Flat  or  (which  is  better^  Hollow  likewife  towards  the  iVtntbr, 
and  ferving  inftcad  of  Wadd.  Thefe,  and  fuch  others,  will  probably  rend- 
er the  Eflfeft  of  the  Powder  greater,  than  otherwife  it  would  be  :  But  Care 
mufi  be  had  that  they  do  not  endanger  the  Piece. 

1 2.  The  Strength  of  the  Powder  muft  be  examined  by  a  Powder  Triers  that 
raifeth  a  Weight,  fuch  an  one  as  hath  been  contrived  by  Mr.  HocJl 

13.  The  fame  BuBet  is  to  be  made  ufe  of,  if  it  can  be  had,  till  the  Figure 
of  it  be  Marred  ;  otherwife  another  as  near  of  the  lame  Size,  Shape  and 
Weight,  as  is  polSble. 

14.  Obferve  the  length  and  Portion  of  the  ft/tndy  and  at  what  AzJmuA 
the  Mark  ftands  from  the  Gun  at  every  time  of  Shooting:  And  take  predfe 
notice  what  efifed  it  hath  upon  the  Bullet  in  carrying  it  further,  in  hindnng^ 
or  turning  it  afide. 

15.  Note  the  Figure,  Dimenfions,  and  Weight  of  the  GttUy  Carriage^  ani 
t0feels ;  and  Record  every  thing  exa^ly  in  a  Book,  as  alfb  every  Acddeot 
and  Obfervation. 

1 6.  After  all  other  Experiments  are  made,  every  Piece  may  be  Tried  wi^ 
the  Right  Chai^ge  of  Powdery  laying  every  time  more  and  more  Weight  ^ 
on  the  Carriage ;  and  at  laft  Fixing  the  Gun  fo,  as  it  may  not  Recoil  ^t  aOi 
obferving  every  time  how  far  the  Bullet  goes,  and  how  much  lefs  P9^ 
than  the  full  Charge  will  fervt  to  Shoot  the  Stlffee,  when  the  Piece  is  ftxc, 
as  fiur  as  the  whole  Charge  does,  when  it  Recoilt  hocly. 

17.  The 


tj.  The  Riih  Ckofff  finmd,  the  beft  Ramlem  is  to  be  to\i$^^  by  Tffing 

all  Randomsy  by  Degrees  at  a  time. 
3  •  To  know  'what  Gun  /hoots  fartheft. 

1.  A  Gun  to  be  prepared  of  Cutverine^Bore  (as  being  held  the  beft  for 
Shooting  Far)  but  much  Longer  (double  the  ordinary  Length  may  do  well) 
and  without  any  Ring  about  the  ABiz^zJe,  is  to  be  placed  as  in  the  former 
Experiments  J  and  Charged  with  the  Ordinary  Charge  of  a  Culverine,  or  rather 
with  that  Quantity,  which  by  the  former  Experiments  (hall  be  found  the  beft ; 
and  being  Shot,  the  fall  of  the  Bulkt  is  to  be  Mark'd,  and  Diftance  Meafuied^ 

2.  Then  Try  Lefs,  and  More  Powder  in  her,  as  before 

3.  Then  Cut  ofF  two  Inches  of  the  Mixxle  with  a  Saw,  and  Place  the 
Pieces  £0  cut  off  in  the  Carriage^  or  their  IVeight  of  Lead  in  a  convenient 
Figure,  that  the  Recoil  may  ftill  be  the  fame ;  and  try  as  before,  doing  every 
thing  in  the  fame  manner :  And  fo  cut  off  ftill  for  new  Trials,  till  the  Shot 
li^egin  to  fall  ihorter  than  before. 

4,.  The  fame  may  be  done  with  Guns  of  Different  Bares. 

a.  Mar.  i8.  i5yi.    At  2©o  Yards  Diftance  from  the  Platform  for  great  pf'*^^'^ 
Ordinance  at  fVoolvnch^  there  were  raifed  three  ButtSy  one  behind  another:  J^^at  ^SSl 
The  Space  between  the  firft  and  feccMid  Butt  was  14  Yards,  between  the  nf^'l-^'^J''-- 
fecond  and  the  third,  eight.    The  Thicknefs  of  each  Butt  was  19  Inches^  *        '  ^^^ 
whereof  1 3  was  of  Beams  of  Maffey  Oak  fattened  into  the  Ground,  and  let . 
fo  clofe  that  they  touched  each  other :  On  each  fide  where  Plaaks  of  Oak,  j 
Inches  a  piece  in  Thicknefs  and  thefe  were  joyned  clofe,  and  faftened  on  both 
Sides  with  Iron  Bolts,  and  ftrong  Pins  of  Wood ;  and  on  the  Back,  at  the 
ends,  and  on  the  middle,  there  were  3  Braces  of  Elm,  a  Foot  in  BteadA^  and 
5  Inches  in  Thicknefs. 

The  lirft  Experiment  wa^  with  an  hon  Demy^Camimi  having  a  Cylinder  B^^ 
of  3500  lib.  TVeighty  the  BuBet  32  lib.  o£  Iron,  the  Powder  10  lit.  whicJi 
Pierced  through  the  two  Firft  ButtSy  and  fiuok  in  the  third,  fo  as  the  Ball 
was  almoft  quite  within,  but  the  Timber  not  ftiivered  (fmall)  nor  fcaice  -  « 

Split.  The  Butts  being  touched  by  me,  felt  not  warm ;  the  like  Execution 
tDas  done^  when  it  was  Chaiged  with  9  lib.  as  alio  when  widi  &  lik.  olt 
Pewder. 

The  fecond  Experiment  was  with  an  hm  Demy-Cannony  having  a  T^^r 
Sore,  and  being  3^00  lib.  in  Weighty  and  4  Inches  longer  than  the  fomer^ 
the  iron  Bullet  3  2  lib.  and  the  Powder  7  lib.  which  in  three  Trials  feemod  to 
have  the  fame  Force  with  the  Firft.  One  of  the  Sk9t$  piercing  threugh  the 
fecond  Butty  and  Lighting  near  the  Edge  of  the  middle/^  Butt  of  Elm,  Tore  *  Btm, 
'  it,  but  by  the  yielding  of  it,  the  BuBet  glanced  afide  off  the  third  Bm,  and 
entered  into  the  Earth. 

The  third  Experiment  was  wilh  a  whole  CuheriU  in  Brafsy  of  ^300  bb. 
in  Weighty  1 1  Foot  one  Inch  in  Lengfhy  with  a  Taper  Bore;  the  Iron  BuB^ytw 
s8  lib.  in  Weight;  the  Powder  in  the  firft  Trial  lo  lib.  in  the  fecond  9  Ub. 
in  the  third  8  lib.  which  laft  Proportion  did  the  beft  £xM«tr0ii,  aiid  jpalB^ 
thioKhthe  two  Firft  ^»/,Enceringgently  into  the  Ihixd^whkhtheibriner 
two  dM  touch,  but  90t  Enter^  -  rj^ 


The  F\oUTth  Eo^irimei^  w^9  with  4  :whote  Odwitu  10  Bi'^A^  ma4p  at 
^Amflerdam  for  the  f  r^wA,  with  this  Mark,  3  ySo,  being  10  Foot  X.ong,  and 
not  very  Thick  in  the  Breech \  the  firft  Shot  with  9  lib.  oi Powdery  18  lib.ci 
Bulkt-IroHy  paft  through  the  three  jB«m  and  entered  one  Foot  into  the  Ground; 
it  pafled  by  the  Joints  of  the  Timber,  two  Planks  having  been  beat  down 
betore.  The  fecond  Shot  with  8  lib.  Powder^  paffed  through  two  Btms  and 
Grazed  between  them.  The  third  with  8  lib.  paft  Two  Butts,  and  7  Inches 
into  the  Third,  but  the  Firft  Butt  was  much  Battered  before,whereit  Entered. 
The  Fourth  Shot  pafled,  with  8  lib.  of  Powder,  two  Butts,  and  in  both 
Bfutts  through  the  midft  of  a  Mafley-ftrong  Beam  Tbelow)  that  had  not  been 
Battered. 

The  Fifth  Experiment  was  with  an  Iron  DempCuherine,  having  9  UL 
Buffet  in  iron,  and  4  lib.  Powder ;  this  paft  one  Butt  (which  was  Tom  be- 
fore) and  Entered  the  fecond. 

This  r  Culverine  was  Shot  8  Times,  as  faft  as  they  could  Charge  it  with 

Powder,  and  the  IronrBuBet,  and  yet  was  but  fcarce  Lukewarm  at  the  Breecb, 

a  little  more  in  the  Midft,  moft  at  the  Muxsde^  and  this  laft  fcarce  to  Hot  as 

'  iny  Hand,  and  yet  the  Gunners  in  Charging  her,  wet  not  at  all  the  Sax^y  or 

'     '  Sfunge.  ' 

The  Sixth  Experiment  was  with  a  Brqfs  DemjhCuherine,  the  Breecb  ci 
her  was  13  Inches  4^,  the  A&uth  pi.  The  Firft  Shot,  with  4  lik  of  Powder, 
9  kh.  Iron-Bullet,  paft  two  Butts:  The  Second  *S!w^  with  5  lib.  of  Powder, 
paft  almoft  two  Butts :  This  proved  to  be  the  beft  Shot;,  becaufe  the  Timbers 
were  the  Strongeft. 

sb^ittg  h)  the  XI.  Whereas  ordinary  fVind  Guns  do  their  Efil^d  by  the  Compreffron  of  the 
^wl%^  ^i^  •  O^^Ao  Ghericke  hath  found  a  new  fort  that  Shboty  by  JUefafHon ;  and 
i>r.  Papio.  he  hath  publilhed  that  Device  at  large  in  his  Book  about  Pneumatick  Expe- 
"'*^^'^'  ^''    riments.    I  have  Contrived  another  which  I  take  to  be  Better. 

rsg.  178.   .     A  A,  is  a  Pipe,  very  Equal  from  one  end  to  the  other. 
Jan.  Ao.  168^.      BB,  ^  fmall  Pipe  Sode/d  in  a  Hole  near  the  end  of  the  Pipe  A  A,  and  ap- 

pl/d  to  the  Plate  of  the  Pneumatick  Engine. 

CCCC,  Some  kind  of  Stooly  to  bear  up  the  Hinder  part  of  the  Pipe 
A  A. 

D,  A  Piece  of  Lead  fitted  to  the  Bore  of  the  Pipe  A  A, 
The  Pipe  A  A,  is  to  be  Shut  at  both  Ends  by  Valves  outwardly  applied, 
and  fo  the  faid  Pipe  A  A,  though  never  fo  Big,  may  be  Exhaufted  of  Jlir  bv 
means  of  the  Pneumatick  Engine :  Which  done,  the  Vahe  towards  D  mult 
be  fuddenly  opened,  fo  that  the  whole  Preflure  of  the  Atmofphere  Ading 
upon  the  Lead  D,  may  drive  it  along  the  Pipe  A  A,  with  fuch  a  Swiftnef^ 
that  it  will  be  able  to  carry  it  to  a  great  Diftance :  And  becaufe  fuch  a 
yalve  Shutting  a  great  Hole,  would  prove  very  difficult  to  be  Opened,  whea 
the  Pipe  A  A,  is  (^  a  great  Bore,  the  Aperture  towards  D,  may  be  l«ft  much 
fmaller  than  the  Pipe;  the  Swiftnefs  of  the  Air  being  fo  great,  that  even 
-  through  a  pretty  fmall  Ap^ture,  it  prefled  the  Lead  P>  as  fi^ly  ahnoft  as 
if  the  whdb  Bore  was  quit^  Open. 

Having 


Having  jSwufed  a  JBamfaatyiogB,  JUadjotiwo  Qonces^  i^EsMrifnem 
9ruB  Aciim  b^ie  the  Royal  Skkty^  and  the  E0ed  wa$  found  v^y  Confide* 
xmble^  the  Force  hemg  little  Ipfs  than  that  of  the  Win^lrGun  by  Comffreffion ; 
the  fiime  Exferimem  ocing  afterwards  tepeatei  with  a  Longer  Baml,  'twas 
found  that  the  Loigth  in  this  way  of  Shootif^  was  very  little^  if  any  Ad- 
vantage. 

XII.  My  Way  of  Computing  the  Velocity  of  the  Air  (which  I  think  is  bet-  JJf ,^;'jf  >^ 
ter  than  the  Trial  made  by  the  Royal  Academy  at  Paris)  is  Grounded  upon  this  Ait  fL^jhu  r/.ri 
Hydro/latical  Priucifk,   That  Ufuars  have  a  Stref^h  to  Afcend  as  High  a*  their  Z/e^^r^/"^ 
Source  is ;  and  although  the  Refiftance  of  the  Medium  does  always  hinder  ^ets  h  or.  Papin. 
^Eau  in  the  Qpen  Air  from  reaching  quite  fo  High>  neverthelefs  the  Z/jwr  S^*.  ^J^\\ll\ 
at  its  fifft  ^>outing  out»  hath  the  neceUary  Sv^finefs  to  come  to  that  HeigH. 

Prop.  I.]  From  this  Principle  may  be  eafily  deduced  this  Propofition^ 
Thaty  cftwo  differem  IJqtms  SriveB  by  the  fame  Preffure^  that  which  is  in  Specie 
Ugbter  mmft  afi»nd  ISgheit  than  jhai  whtch  is  heavier,  and  their  Heights  wiO  be 
Redfroealfy  in  the  fame  R»afm  ^  their  Sfecifick  Gravities  are.  , 

Prop.  IL]  From  the  foregoing  jprtfofition  anothej  may  eafily  be  Deduced, 
vixN-  That,  of  Differing  Liquors  bearing  the  fame  Preffure^  thofe  that  are  Ughter 
in  S^ede  mufl  acquire  a  greater  Swifinefs,  and  their  Differing  Velocities  0re  to  one 
another  *  as  the  Roots  of  the  SpedM,  Gravities  of  thefaid  Liquors.  *  ^etiprousp^ 

For  we  have  fcen^  Prop*  L  That  the  Heights  to  be  Attained  are  *  in  the  ^  ^^^^^^^^ 
fame  Reafon  as  the  ^^f^ick  Gravities ;  Now  GaBiUm,  H^enim,  and  others, 
have  Demonftmted,  That  the  Velocities  of  Bodies  are  to  one  another,  as  the 
Square  Roots  a£  ths  Heights  to  which  they  may  Afcend  :  And  fo  in  this  Occa^ 
(ion  they  are  alfo  *  as  the  Roots  of  the  ^ecifick  Gravities.  *  tadprocOf, 

If  therefittEe  we.  woykl  know  what  is  the  Velocity  of  the  Air  being  driven 

by  any  D^seeiof  Preffure  whatibeverj  we  oug(it  but  to  find  what^would  be 

the  Velocity  of  Wafer  under  the  fame  Pr^fae  i  And  then  tabs  the  Square  Roots 

of  the  Sfedfidt  Gravities  of  thefe  two  Liquors  ;  becaufe  as  much  as  the 

Square  Root  of  the  Sfecifick  Gravity  of  Water  doth  exceed  the  Square  Root  of 

the  Sjpecijkk  Gravis  of  the  Air ;  fo  much  in  Proportion  will  the  Velocity  of 

Air  exceed  the  Velocity  of  Water.    For  Example ;  when  I  would  Compute 

what  ihbuld  be  the  Swfftnefs  of  a  Bullet  (hot  by  my  Pneumatick  Engine^  I 

Should  atficft  CQaa9>i)te  what  was  die  Velocig  of  the  Air  ufelf  th^t  diove  the 

£ollet :  I  did  the»sfore  take  notice.  That  in  this  Occafion  the  Air  bears  a 

FreiTure  much  about  the  fame  as  that  of  Water  when  its  Sfring  is  3  2  Foot 

High.  Now  fuch  Water  would  fpout  out  with  a  fufficient  Velocity  to  afcend  3  2 

Foot  Perpendicularjadd  therefore  according  to  the  Rules  and  Obfervationsof 

-GalSlaus^  HoBey^  and  others^  fuch  Water  hath  the  Vebcity  of  4;  Foot  in  a 

iSecond.    It  remains  therefore  but  to  know  the  Proportion  of  tht  Gravity  of 

the  Air  to  that  of  Water :  And  we  have  found  it  not  to  be  always  the  fame; 

becaufe  the  Height,  the  Heat,  and  the  Kloifture,  of  the  Atmoffhere^  are  Va-* 

riable :  Neverthelefsi  we  m^y  fay  in  general.  That  the  Reafon  between  the 

'  S^^fick  Gravities  of  Water  and  Air  is  much  about  840  to  x.    T-aking  then 
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conaude  ttttt  the  r^Aicfir^  of  Air  mtA  Exoeed  thut  iA  Wk»y  by  39  Tfanost 
And  lb  diidtiplyin^  45,  the  Pikdtj  of  ly^ter,  by  ap,  ^<hiU  find»  that  ch» 
Velocity  of  Air  driven  by  the  whole  FMfvie  of  tte  Aimffiert^  is  about 
i  305  Fooc  in  a  Second. 

tvind  pr^udd  XlH.  In  the  Brafs-Wwh  at  TavoU^  the  Waters  Bhws  the  i?r^^  not  by 
&!w-^  ^  Moving  the  JJ^m,  but  by  aiFording  the  Wind.  Thus  :  A,  is  the  River^ 
Dr.  wiirpop«.  B,  the  FaB  of  it.  C,  the  Tnte  into  which  it  FaUs.  L  G,  a  P^e.  G,  the  Orf- 

"'""r^*  179.  fi^  ^^  ^^  ^'/^»  ^  M/e  of  the  SdKwj.  GK»  the  Z&otib.  E,  a  Hole  in  the 
Apr.  Ao.  1665.  Pipe.    F9  a  Stoppier  to  that  Hde.  D^  a  place  Under-graattd,  by  whkh  the 

Watelr  rtins  away.  Scooping  the  Hote  £»  thete  is  a  peff^etnaLiboog  H^wd^ 
iflftting  forth  at  G  t  and  G  being  ftopt^  die  fund  comes  <ml  k  Vetumently 
at  £^  that  it  wil]»  I  believe^  make  a  BaB  play,  like  that  at  Frefcmu 

^izSJasJfs  ^^^*  Whatever  Men  may  imagine  concerning  SMumai Saib^  I  douBc 
/«r  a  nun,  h  there  never  will  be  found  a  better,  and  zH^ie  Ad^mageous^way,  ftirreoeiv*^ 
m^Si.  ing  the  Strei;igth  of  the  ff^hid,  or  Mfii6n  of  the  ifir,  than  VrnfewdwOaiVatiH 
n  V'  ^!Ai  ^^^  ^ ^  irxxt  Form,  ib  as  every  part  thei^of  nuiy  dMW  aiike^ :  Bot  be* 
Dec  An.  i6«i.  ^^^^^  J  ^^^  jj^^y^  j^^^,^  ^f  j^^.^  attempted  Ht^fh^ial  f^merSot  MUk^  I  Ihalfc 

explain  a  Way  of  making  Hmx^trntal  Vimes  capable  of  Ferfoming'  the  Nb^ 
that  is  PojJibU  with  Vanes  o(  ccjual  Exfenjisn. 

The  Inv^ntitm  is  founded  upon  the  faitoe  Pi^ndtple  with  that  of  the  SnSing: 
ti  ShifSjf  and  oth^r  ^^/x  upoh  the  Sda ;  fiaSriidy,  Updn  SKI^iofiog  and  Or* 
de'ring  6f  the  Varie  or  Sail  (o,  as  A>  fimd  in  ike^keft  Piffkn*  ^w  ptj^  f» 
Mh)t  the  Arths  oj  the  MiB^  wtheBcdyof  the  Shif^  in  that  Wkf  it  it  t9  te^JUn^ed^ 
by  the  Rrce  of  the  Wind  Bbwing  thnior  Am  agOinJl  them. 

The  Ftrfi  Principle  then  common-  to  bbeh,  is,that  tht'ffimew  Sail  be  as 
tieac  as  'tis.poflSble,  a  perf^  Plain  and^  SMoofiEf  Afeffcks^  yfmhfont  ady  BeUy-^ 
ing.  Bunting,  or  Ctirvity  in  theS^Mciis  thef^^  tlp(Em  >Mdoh  <iie  Moor 
6n  or  Force  of  the /Wifti  IS  Imprefled./ 

Secondly^  That  the  Ait  may  have  \as  hiany  P^j^Eiigr/  between  tbe-pans  of 
the  Vane  btSail  as  may  be,  that  the  MoVed  Air  may  eome  to4t^  «s  freely  as 
may  be,  Vithoift  being  Intefcd|> ted' by  a  Staffiok  AirhiSb^e^it^iso  Impede 
or  Divert  its  Force.  «•         ;         .   *  .   ;    .     : 

7%iVi/K,  IWt  theMin  of  tbe'^l^Vi^Jarrrbe  ptt t in tte  iWAfft itefafltf 
d;i,  between  the  /?^/of  the  Wind  atiti  i9i«  Ti^bf  (he \:.4m,  oriUat  of  the 
Body  of  the  Ship. 

The  Contrivance  itfelf  is  1%isi 
fig.  180.  Let  A  B,  ftgniHe  the  ^retOft  or  Qamtit  <ii  the^lr  or  Wiwd^  Moving 
from  A  to  B,  arid  let  G  reptdfeht  the  €eht€fr  of  the  Astit  or^^findk,  SaiWh 
ing  Perpendicular  to  the  fkrizdnj  \ip6n  whfch,  at  the  Tdp,  is  ^xAi  at  R^giCt 
^Ancles,  the  pie^e  DH  makibg  the  t^^o^'Ahns  G  D,  knd  C  Hvnipoo  the 
Ends  of  whidh  the  VanerM^tiy  arel^orvedon  ^ndles;  iaasthat  the  nut 
of  the  Vane  doth  always  ^^s  tbibugh  the  Pbint  >D  :  I  &y,  «belb  f^mes  -h 
^ordered,  iliall  be  always  placed  in  the  moft  AH/ndHhilm  #>fhi^<fer  Moving 
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the  Arms  round  upon  the  fald  Spindk^  whofe  Center  is  C,  in  the  Order  oF        -_ 
DEFGHIKLP. 

Ftrfty  For  the  Vtwes  placed  at  I)  and  H,  I  fay.  They  are  let  in  the  moft 
Aivantageopii  Pofluu  poffible,  in  thofe  two  Points  :  For  Firfi^  the  Vane  M  N 
at  D  being  to  move  Direftly  againft  the  Wind^  the  moft  Advamageom  Pcfture 
is  to  turn  its  edge  diredly  againft  the  fi^nd,  and  thereby  to  give  the  leaft 
Rijiftance  poffible  that  being  the  only  Point  iri  which  the  Vam  fupppfed  only 
a  Superficies,  Draws  not.  And  Secondly^  For  the  Vane  M  N  placed  at  H,  it 
iUndeththe  moft  Advantagemfiyy  becaule  its  Motion  being  dire^ly  from  or 
before  the  Windy  it  ft^ndeth  full  Crofs^  or  oppofed  to  the  Motion  thereof 

SeconMyB  The  Vanes  at  £,  F,  G,  and  I,  K,  L,  iland  the  mpft  AfhantageouJI^^ 

.  becaufe  they  Divide  the  Angle^  bet\yctn  the  fPify  of  x^i^tVtriiy  and  that  of 

the  Arms  in  thofe  Points  into  two  equal  Palrrt  ai>4  confeqnently  the  Wind 

ImprefTeth  the  Greatcft  Force  in  the  moft  Direft  Way :  For  it  is  eafy  to  be 

Demonlbated,  That  the  Force  ImprefTed  on  the  Vane  by  the  Windy  \%  Per- 

.  pendicular  to  the  Surface,  and  poiiTequently  that  the  Obllquitypf  the  Force 

:  to  the  Way  of  the  Armsy  Increafed  by  the  yanes  fta^ding  more  full  againft 

the  Windy  will  have  a  lefs  Proportion  of  Power  to  promote  the  Motion 

thereof,  tbgn  in  the  Pofture  here  Set.    And  fuppofin^  the  Vanes  v^t  Sharper 

to  the  Windy  the  Diminution  of  the  Force  Imprefted  by  the  PVind  on  its 

Sur&ce,  will  be  greater  than  tjie  Augmentation  of  its  Power,  by  being  mov- 

ed  more  Diredly  to  the  Way  of  the  Ams.    This  is  eafy  enpu^h  tp  ht  Geo^ 

metrically  Demonftrated. 

The  Vane  maybe  fo  ordered,  as  always  to  Stand  in  this  Pojbire  by  agteat 
many  ways :  I  ihall  only  Inft  wee  in  »bne,  not  jthe  beft  for  Pra^key  but  the 
moft  Eafy  to  be  underftood  ar^d  Gemgnfir^ud. 

Let  the  Vane  be  equally  Expanded  on  each  fide  of  its  Axisy  by  which  the  <%•  iBu 
PrefTure  on  the  extreams  of  it  are  always  Counterpoifed,  then  Faflcn  upon 
the  Low^  end  thpreoi  a  Wheel,  whiqh  may  be  in  Diameter  about  -  of  the 
I^^th  of  the  Arws  from  Hole  to  Hole;  then  Fix  a  Wheel  upon  the  JFiame 
in  which  the  Spindle  of  the  Ams  do  Move,  that  (hall  be  of  half  the  Diame^ 
ter  with  the  former,  and  to  contain  half  the  number  of  Teeth,  Then  by 
H  thild  iaxsjX  Wh^,  Fixed  under  the  Armsy  of  a  convenient  Bignefs.  0>m- 
mumcafie  the  Motxcn  of  the  Chie  to  the  Other ;  for  by  this  means  each 
Vane  boii^  ^o  provided^  they  w^,  being  once  fet  Right,. always  continue 
to.be  moved  and  Difpodbd  ^  the  true  Pofture  defired. 

Thi^  Gnutrivfoiee  will  npt  only  {)e  Ufeful  for  all  manner  of  common  Wind-'  AnAceman^f 
Mittsy  but  ajfo  for  Water-Mils  in  ^iverSy  where  there  can  nq  Dam  be  madr,  ^!%^l^ 
M  m»y  ^1^  (he  Perfie^cula^JVBfn^  pf  other  A^/(r,  neither  >of  which  has  been  p^l  c«fli* 
.fo  timch^'^s  i^fted^t>f?^y:^tdGSi(vksit[<K\ct  that  I  have  hitherto  heard  of.  "•  '•  ^  '^ 

XV.  I.  The  Art  pf  Flyjoig  hath  beenjaaU  Ages  ^/^;«m^^J  by  many,particja- 

liucly  intheTimes  of  our&mou^  Fryar  ^sfgpr  ilacon^  who  lived  about  foo Years 

iince.    He  was  Believed  a  4^igMP  Q^  .(^i^7>>^4  tp.hayq  performed  what 

was  related  of  him,  by  the  help  of  Diabolical  Magidk,  but  trom  the  perufal 

M  ferml  of  his  excellent  Wifrks  yet  Extant*  I  eueem  him  no  fuch  Perfon, 
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I  Jtatber  find  him  to,  hWe  been  a  eood  MMbemmiciaff^  t  knowing  MechmiiA, 
%  rafc  Chjmifi^  and  a  moft  Accomu^      Experimental  Phikfofbefy  which  was 
a  Miracle  tor  that  Dark  Age.    This  Man  affirms  the  Art  of  Flying  PolCble, 
and  that  He  himfelf  knew  how  to  make  an  Engine^  in  which  a  Man  Sittings 
might  be  able  to  carry  himfelf  through  the  Air  like  a  Bird  :  And  affirms, 
that  there  was  then  another  Perfon  who  had  adually  Tryed  it  with    good 
Succefs.    We  have  not  wanted  Later  Inftances  in  England^  of  feveial  Inge- 
nious Men,  who  have  employed  their  Wits  and  Time  about  this  Dejign. 
Particukuiy,  I   have  been  credibly  informed.  That  one  Mr.  Gafcoigne  did 
about  40  Tears  fince  Try  it  with  good  Efteft  ;  tho'  he  fince  Dying,  the 
Thing  alfo  Dyed  with  him.    And  even  now,  there  are  nor  Wanting  fbme  m 
Ef^landy  who  affirm  themfelves  able  to  do  it,  and  that  they  have  proved  as 
much  by  Experiment.    We  have  little  or  no  account  of  the  Ways  they  have 
taken  to  Eflfed  their   Defigns ;    But  we  may  conclude   them   Defedive 
in  fomewhat  or  other,  fince  we  do  not  find  them  brought  into  Commm 
Ufe. 
^•"Jp  f.^-     *•  ^^^  ^^^^  Befniery  a  Smith  of  Sable  in  the  County  of  Mtfiie,  hath-In- 
mfr!       '  ^vented  aft  Engine  for  Flying.    It  confifts  of  two  Poles  or  Rods^  which  hare 
^irf:  1I2.    ^t  Each  End  of  them  an  oblong  Chafjie  of  Taffety,  which  O^^e  Folds  from 
above  Downwards,  as  the  frame  of  a  folding  Window  Chajjie.    He  fits  theie 
Poles  upon  his  Shoulders,  (b  that  two  of  the  Chafjies  may  be  before  him,  and 
the  other  two  behind  him.    The  Order  of  Mwing  them  is  thus :   When  the 
Right  Hand  Strikes  down  the  Right  Wing  before,  A,  the  Left  Leg  by  means  of 
the  String  E,  Pulls  downwards  the  Left  Wing  behind,  B;  then  immediately 
after,  the  L^  Hand  Moves  or  Strikes  downwards  the  Left  Wif^  before,  C, 
and  at  the  lame  time  the  Right  Footy  by  the  String  F,  Moves  or  Puns  down 
the  R^ht  Wing  behind  D  ;  and  fo  fucceflively,  or  Alternately,  the  Diage- 
nally  Oppofite  Wings  always   Moving  downwards,  or  Striking  the  Air 
together. 
fijf^^^        J.  I.  P.  Firancefco  Lana  in  his  Prodrome j  finding  by  an  Expertmenty  That 
Ft.  Una.         the  Weight  of  the  Air  is-^  part  of  the  Weight  of  a  like  qxajitity  oi  Water^ 
'  •  ^'  he  concludes  certainly.  That  if  we  could  make  a  Veffel  of  Glafs  or  other 

Matter  that  might  Weigh  lefs  than  the  Air  that  is  in  it,  and  Ihould  draw 
.  out  all  it's  Ahy  this  Veffel  would  be  Lighter  in  Specie  than  Air  itftlf,  euA 
jthciefore  would  Swim  in  it  and  Afcend  on  High.  This  Hcfupp&fa  may  be 
done,  by  making  a  Round  Veffel  of  Thin  Plate  Brafs,  (Weighitu  3  Ounces 
in  a  Square  Foot)  of  the  Diameter  of  14  Foot.  For  the  Surface  of  the  Veflfel 
will  be  5i6  Square  Feet,  and  the  Brafs-wiH  Weigh  no  more  than  1848  Ounces; 
whereas  the  Content  will  be  143  7t  Cut.  Feet,  and  that  Qus^ndty  of  Air  will 
Weigh  2 1 5  5f  Ounces  :  So  that  that  Air  being  evacuated,  the  Veffel  will 
be  307T  Ounces  Lighter  thsm  Air,  and  therefore  will  not  t>nly  Afi:eiid  into 
the  Air,  hut  alfo  carry  up  with  it  a  Weieht  of  307^  Ounces.  And  thus 
by  Encreafing  the  Bulk  of  the  Veffel,  without  encreaiing  the  Thieknefs  of 
the  Plates  ot  Brafs,  he  fuppofes  a  kind  of  Ship  may  be  made^  to  Swim 

ia  the  Air^  and  to  cany  two  01^  three  INfen  10  it. 
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2.  The  Fattacy  o£  the  Authors  Reaioning  lies  in  this ;  He  Aippofes  O^pptr  of  fV^,  ^^^ 

i  Ounces  in  a  Foot  Square  to  be  of  fufficient  Thicknefs  to  Refift  the  PrefTuie  or/AoA. 

of  the  Air  in  a  Giote  of  14  Foot  Diameter,  nay  of  any  Drmenjion.    But  in  this  ^^*  ^*  ^7* 

we  can  nowife  AlTent  to  him:  For  the  Preffute  from  without  Inwards,  tho* 

it  be  always  the  (ame  upon  Equal  Surfaces,  yet  upon  Unequal  Surfaces  the 

Cafe  is  quite  otherways,  for  there  the  Freflure  will  be  found,  not  the  fame, 

but  to  Encreafe  always  in  the  fame  Proportion  with  the  Surface,  and  thence 

confcquently^the  T'hicknefs  of  his  Coffer,  or  any  Metal  or  Material,  which  he 

fhall  make  ufe  of,  muft  Increafe  in  the  fame  Proportion,  with  the  Diameter 

of  the  Sphere,  and  confequently  the  fVeight  of  his  Coffer  muft  always  Jkcreafe 

in  the  fame  Proportion  at  leaft  to  the  Solidity  of  his  ^here;  fo  that  by  his 

Augmenting  the  Quantity  of  his  Sphere,  he  has  no  manner  of  Advantage  of 

making  it  proportionably  Lighter  than  the  ^/V,  and  proportionably  Strong, 

but  the  contrary  :  For  it  is  manifeft.  That  a  Bigger  Sfhere  fo  made  of  any 

Matter  we  yet  know,  lias  lefs  Power  of  Refifting  the  lame  Prejfure  of  the 

Air  than  a  Leis,  becaufe  of  Finite  Refiftance  of  Matter  to  Pr^ure,  there 

being  fome  degree  of  Prejfure  that  will  O-ufi  every  Body. 

/ 

X VI.  This  Engine  is  compofed  of  four  Principal  Parts ;  the  S^ent  A  At  ^n  emmm  r# 

ro  Foot-Steps  or  TredHes  B  B,  one  Ckffer  C,  and  two  Ams  D  D,  D  D.      JK^f  S'* 

The  Serfent  or  Iron  Bar  A  A,  has  two  Elbows  E  E,  where  to  the  Ends  of  ^*  ^toeoau. 

die  Ropes  are  fix'd  that  Raife  and  put  Down  the  Foot-fteps  BB,  FF  are  two  °'  j^^'fsj.^^' 

Fourths  of  a  Circle,  that  fucceffively  Reft  upon  two  Arches  or  Bows  o£J^i  An.  1*578^ 

Iron,  G  G,  which  are  above  thcOapper  C,  to  Raife  it.  H  H  are  two  Teeth 

hf  Lx>n,  added  to  the  Serpent  making  an  Ai^le  of  25  D^.  with  F  F,  and 

K  K  :  which  ferve  to  put  Down  a  Bafcuk,  or  Sweep,  which  is  in  the  Arm 

that  carries  the  Shuttle.    The  Foot-fteps  or  Treddles  differ  in  nothing  from 

tfaofe  which  are  ufually  made  ufe  of,  only  the  Chords  that  hold  them  Pendent 

from  the  Ground  are  nx'd  in  the  Elbows  of  the  Serpent,  which  in  turning 

Raifes  and  puts  thcfm  Down  by  the  help  of  two  little  Pullies,  upon  which 

the  Ropes  turn. 

ThcCldpper  is  fupported  between  two  Pillars,  wfth  a  Rope  double  twifted, 

which  odcaiSons  it  to  make  a  kind  of  Spring,  and  caufes  it  naturally  to  give 

forwards  to  Beat  the  Cloth. 

L  M,  is  one  of  the  Arms  which.  PafTes  freely  into  the  Canal  or  Pipe  NN, 

fupported  by  four  Pillars  of  Wood  O  O  O  O.    The  Motion  of  it  proceeds 

Horn  the  following  Parts.    P  Q^,  is  a  Eafcule,  which,  though  unequally  di^ 

vided  by  its  Supporter  R,  is  yet  in  JEquilitrio,  the  End  PK  being  made  to 

weigh  exa&ly  as  much  as  R  Q^ 

At  the  Extremity  of  this  Bnfcule  is  tyM  a  Cord  which  paflfes  through  the 

Fully  S,  and  terminates  at  the  Extremity  of  the  Arm,  where  it  is  faftened» 

to  a  little  Bow  M.    At  the  other  Extremity  of  the  fame  Aiin,  that  is  to  fay, 

towards  L,  is  alfo  faftened  underneath,  a  Cord  which  paflfes  through  the 

Pulley  T,  and  which  carries  the  Weight  V. 

At  the  £ime  end  of  the  Arm  is  add^  a  little  Niche  Z,  about  the  bignefs  of 

half  the  Shuttle :  Then  over  a  little  Bar  XT>  which  paiTes  a*thwart  the  Arm^ 
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there  are  two  other  little  Pieces  of  Wood^  having  at  the  end  of  tfaent  two 
Teeth,  vrhich  enter  into  the  Niche  Z,  through  two  Holes  which  are  ther^ 
of  the  one  fide  and  t'other. 

To  the  Endsof  thefe  little  pieces  of  Wood,  there  is  a  little  Bow  of  Whale- 
bone or  Steel,  which  keeps  the  two  Ends  afunder,  and  forces  the  Teeth» 
which  are  at  the  other  end,  to  enter  into  the  iVlrcAe,  before  the  laid  pieces 
can  themfelves.  At  the  points  i  i,  are  two  Ropes  that  pafs  through  the 
iPullies  2  2,  fattened  to  the  Pillars,  0304,  and  have  each  of  them  a  little 
Weight  at  the  end  big  enough  to  keep  it  from  pafling  through  a  little  Bowl 
which  is  under  each  Pulley. 

This  Jrm  thus  difpofed,  goes  and  comes  in  the  HoleNN,  in  the  follow- 
ing manner.  One  Tooth  of  the  Serpent^  already  defcribed,  ftrikes  upon  the 
Extremity  of  the  Bafcule  P  Q,  and  fo  caufes  the  End  Q^to  Rife  up,  which 
drawing  the  Cordfsddened  to  the  Point  Q^  makes  the^^rm  LM,  to  Advance 
forward.  But  when  afterwards  the  Tooth  of  the  Serpent  is  come  forth  again, 
then  the  Weight  V,  tied  to  the  other  End  of  the  fame^rm,  by  a  Cord  that 
paiTes  through  the  Pulley  T,  forces  the  faid  Arm  by  its  own  Weight  to  Re- 
turn again. 

When  the  Arm  LM  is  in  its  ordinary  place,  the  two  little  pieces  of  Wood 
into  which  enters  the  Bar  X  T,  enclofe  the  Shunk  by  oieans  of  the  Wale- 
bone  Sfrit^.  But  when  the  faid  Arm  approaches  the  other  oppofite  Am, 
then  the  Cords  tied  to  the  Points  i  i,being  a  little  to  Ihort,  and  the  Weight 
vhich  is  at  the  end  of  them  not  being  able  to  pafs  through,  the  ^^russ  gives 
vay  a  little,  and  fo  the  Shuttk  is  no  longer  enclofed  by  the  Arm  wHich  car* 
ties  it,  but  is  whoUy  received  and  grafo*d  by  the  other  i  which  Ukewiib  in 
its  Turn,  delivers  it  back  again  in  the  lame  manner. 

The  Motion  of  the  whole  Machine  is  made  at  the  rate  as  you  Move  the 
Handle  c^  the  Sfirfent^  for  then  the  Arm$  caufe  the  Threads  to  open,  and 
immediately  one  of  the  Arms  begins  to  Aide  in  towards  the  oppofite  Arm, 
to  which  it  carries  the  Shuttle  and  Retires,  immediately  :  At  the  lame  time, 
one  of  the  Quarters  of  a  Circle,  which  held  the  Clapper^  Elevated,  for£ikes 
it,  and  leaves  it  for  to  flap,  and  then  the  oppofite  Quarter  of  a  Circle  Ele- 
vating itfelf,  the  other  Elbow  changes  the  Threads,  and  the  other  ^m  Re- 
tires, and  fo  fucceflively. 

The  Advantagfis  of  this  Engine  are  thefe.    i.  One  MUl  will  fet  10  or  la 
of  thefe  Luems  at  Work.    2.  Tou  may  make  the  Cktb  of  what  Breadth  you 
pleafe.    3.  There  will  be  fewer  Knots  in  the  Chtb^  fince  the  Threads  will 
not  break  fo  faft  as  in  other  Lmns^  becaufei^e  SlmttU  that  breaks  dbeg;reat- 
eft  Part>  can  never  touch  them.    In  (hort^  The  WwkYfiil  be  earned  on 
f^chff  and  at  lefs  Charge^  in  regard  that  iaftead  of  feveral  Wovk-Folks 
which  «ne  required  in  making  very  large  Cloths,  One  Boy  will  fcrve  to  tie 
the  I'hreads  at  the  fevexal  Looms  as  faft  as  they  break  asul  to  4>rder  theLJQ^ 
^hout  the  Shuttle. 
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Ordinary  height  of  the  P0)eels  oU  Waggon:  The  Weight  of  the  M*/ was  J^ty?*^  ^ 
^AmoSL  Xr  /j^.  I  had  alio  two  other  ff^eels  made  $f  Inches  high  to  be  put  f  ^^^  p-  ^^* 
ttt  iafieaid  of  the  Leder.    The  Middle  of  the  two  Axes  where  d^  Inches        "•  *   *^ 
Alttader.    All  the  Wheels  Turned  very  eafily  upon  the  Axes. 

Apiece  of  Lead  507  lib.  Averdufoife,  was  laid  upon  the  Model,  fo  forward, 
that  the  Leffer  Wheels  feemed  to  bear  above  t  parts  of  the  Weight.  Thea 
the  Mm^/ was  drawn  with  a  String  laid  over  a  Pulley,  the  Top  whereof  was^ 
4r  of  an  Inch  higher  than  the  Top  of  the  Binder  Axes,  and  the  Middle  of 
this  Puttey  was  ji-  Inches  from  the  Middle  of  the  Fare  Axis. 

The  Lejfer  Wheels  iKtng  put  on,  and  the  String  <being  tied  to  the  Top  o£ 
dieir  Axis. 

u  T^hree  Pound  drew  the  Model  on  the  fmooth  Level  Table. 

2.  Twen^^oxxnd  drew  the  Lejfer  Wheels  ow^t^  Squared  Rod  7  of  an  Incfa^ 
tiiick 

;.  'thhrtj  Pound  drew  them  over  a  Round  Rod  a  little  more  than  7  an: 
ttsAi  thick. 

4*  "fhirty  One  Pound  drew  tims  ovep  a  Square  Rod  half  an  Inch  thick. 

^  Twhe  Pound  drew  the  I£nder  Wheels  over  the  bi^er  Square  Rod. 

The  String  being  laid. luider  the  Axis,  viz^  4-  of  ah  Inch  lower  than  before. 

4$.  Twinty  iriM  Pound  drew  the  LeJ^  Wheels  over  the.Bigger  SquateHRod. 

Then  the  two  Biggnr  Wheels  beiiig  put  on  inftead  of  the  Lejer^  and  the. 
Stcing  lyif^over  the  Axis. 

J.  T^E^tf  round  drew  the  Model  on  the  Table. 

t.  ffioemyfiue  Pound  drew  the  Fore  Wheels  ovtr  the  Round  Rod. 

j^  l^ssemyfive  Pound  drew  thtm  over  the  Bigger  Square  Rod. 

10.  The  String  lyis^  under  the  Axis,  16  Pound  drew  them  orer  theleaft . 

Rod. 

1 1.  Twenty  three  P#und  drew  them  over  the  Round  Rod 

1 2.  Twenty  three  Pound  drew  them  over  the  Bigger  Square  Rod. 

£3.  Tlhiruen  Bound  drew  the  Hinder  Wheels  over  the  Bigger  Sepiare  R^' 
In  all  tbcTe  Eafiritnems,  the  Lead  was  laid  exaftiy  upon  the  ume  part  o£r 
'^t  Sealed  J  but  yet  when  the  m/er  Wheels  were  taken  off,  the  Lead  did-noc 
lean  fo  much  forward,  £0  that  the  Mnder  Wheels  were  ibmewhat  moto  pxe(» 
fed  than  they  were  before. 

By  comparing  the  fecond^  thirds  <md  fourth  ExferimentSy  with  the  tenth; . 
deventh,  and  twelfth,  it  appears  bow  much  more  eafily  a  Wi^on,  &c.  might 
b«  drawn  in  Rough  Ways,  if  the  Rre  Wheels -wttt  as  high  as  the  SShde^, 
Wkeelsy  atid  if  the  ThiBs  were.fix^d  under  the  Axis.  Such  a  /I^S^igfoit  as  this,' 
would  likewife  be  Drawn  mote  eafily,  where  the  ^^%«/f  cut  in  Qdyi  or  Sand, 
eft  any  Soft  QiouimL  And.moreov^i  HfgA  Wheals  i^^uld  not«iit  fodeep  as 
JDW  Wheels.. 
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Low  nPTieeis  iiuieed  ait  better  fot  Tutning  in  i  nixnwOmp$ts  timk  higfi 
Ones:  But  it  ieems  probable  that  fVaggom  with  four  fSgh  H^heAi  might  be 
fo  contrived^  that  there  Ihouid  be  no  great  Inconvenience  in  that  Re^tsft ; 
at  leaft,  fuch  lVagg>m  as  feldom  have  occafion  to  turn  ihort;  as  Carriers  Wt^ 
ffms^  and  Aich  like. 

I'he  Difference  which  you  may  obferve  in  the  eighth  and  eleventh  Es^ 
rifttemsj  is  agreeable  to  what  is  (aid  by  S.  Suvinm^  and  Dr.  tVaKs^  «r&. 
That  if  a  Oachy  &c.  muft  be  Drawn  over  Rough,  Uneven  Places,  it  is  beft 
to  fix  the  Traces  to  the  Coach  Lower  than  the  Height  of  the  Horfes 
ShouldifeiS. 

14.  A  Table  2I  Foot  long,  was  fet  with  one  End  81  Inches  Higher  thsn 
the  other  End,  and  the  Mulel  being  loaded  as  before,  lefs  Weight  by  6  Ounces 
drew  it  up  the  Table,  where  the  four  Bigger  W/heeh  were  on,  that  when  two 
Bigger  and  two  Uffs  were  on.  Becaufe  in  the  firft  Cafe  there  was  almofi  the 
fame  DireHion  of  the  Motion  of  the  Model  and  of  the  String  that  drew  it; 
but  not  in  the  fecond  Cafe,  when  the  Fwe  Axis  wasfo  much  Lower  than  die 
Top  of  the  Pulley. 

A  Mv  fwrt  tf  XVIII.  This  Calefb  goes  on  two  Wheels ;  Carries  one  Perfon,  is  L^hc 
h^&  iui.  enough ;  Tho*  it  hangs  not  on  Bracesy  yet  it  is  eafier  than  the  Common 
■•  17a.  pi  1028.  Coach ;  A  Common  Coach  will  Overturn,  if  one  Wheel  go  on  a  Si4)«fi- 
jww  an.  U85.  ^£^  J  ^  p^^^  ^^^  ^  j^j^j£  Higher  than  that  of  the  other,  but  this  will  admit  of 

the  Difference  of  3 f  Foot  in  Height  of  the  Superficies,  without  danger  of 
Over-turning :  We  Chofe  all  the  irregular  Banks,  and  fides  of  Ditches  to 
run  over ;  and  I  have  this  Day  feen  it  at  five  feveral  Times  turn  over  ud 
over,  and  the  Horfe  not  at  all  difordered.  If  the  Horfe  fliould  be  in  the  leaft 
unruly,  with  the  help  of  one  Pin,  you  Difingage  him  from  the  Calefb  without 
any  Inconvenience.  I  my  felf  have  been  once  Overturned,  and  knew  it  not 
till  I  looked  up,  isid  faw  the  Wheel  flat  over  my  Head ;  and  if  a  Maa  went 
with  his  Eyes  (hut,  he  ftiould  imagine  himfelf  in  the  moft  fmooth  way,  tho' 
at  the  fame  time  there  be  three  Foot  Di£Eerence  in  the  Height  of  the  Ground 
of  eaah  Wheel. 

If^M^SiSS^  XIX.  Let  D  E  F,  be  a  pair  of  Belhws  40  Inches  long,  that  may  be  opened 
jMm  $  ly  It  by  removing  the  part  F,  {torn  E :  Let  them  be  exadly  Ihut  every  where,  but 
M^puind  I  '^  ^t  the  Aperture  £ ;  and  let  a  Pipe  EG,  10  or  21  Inches  long,  be  Sodered  to 
Dr.  Papin.  *  the  faid  Aperture  E,  having  its  other  end  in  a  Veff  e  G,  full  ofMermry.  and 
••  %fW^'  placed  near  the  Middle  of  the  Belhws. 
••^  ^^  »^5-     A,  is  an  Axis  for  the  Belhws  to  Turn  upon. 

B,  A  Counterpoife  faftened  to  the  lower  end  of  the  BeBovts. 

C,  A  Weight  with  a  Clafp  to  keep  the  Belhws  upright. 

Now  if  we  fuppofe  the  Belhws  opened  only  to  y,  or  -7,  (Undii^  Upright^ 
and  full  of  Mercurfy  it  is  plain  that  the  £iid  Mmmy  being  40  Inches  High^ 
muft  Fall,  as  in  the  ToyriceUian  Exferimem,  to  the  Height  of  about  27  Inches, 
and  confequently  the  Belhws  m\A  open  before  F,  and  leave  a  yitciuty  there. 
vThis  Vacuity  muft  be  filled  with  J^mry  Afcending  from  G  through  the 

Pip« 


l^pt  Gl,  the 'fiid  Pipe  being  but  21  Inches^  long  t  Bjr  this  means  the  Al- 
lows vvaSt  be  opened  more  and  mora  till  the  Mercury  continuing  to  Afcend, 
makes  the  Upper  part  of  the  BeUews  k  heavy,  that  the  Lower  part  muft*  get 
loofe  from  the  Clafp  Q  and  the  SeBows  iGhould  turn  quite  upfide  down ;  but  > 
the  Veflel  G»  being  fet  in  a  convenient  place,  keeps  them  Horizontal,  and  the      ^    ^^ 
part  F,  Engageth  there  in  another  Claip  C;  then  the  Mtraory  by  its  Weight 
runs  out  from  the  BeBows  vato  the  VefTel  C,  through  the  Pipe  EG,  and  the 
BeUcms  muft  fliut  clofer  and  clofer  until  the  part  £  F  comes  to  be  fo  Light, 
that  the  Counterpoife  B  is  able  to  make  the  part  F,  get  loofe  from  the  Clafp 
C;  then  4:he  BeSt^ws  comes  to  be  Upright  again  as  before  ;  the  iiftrn^^  left 
in  them  falls  again  u>  the  Height  of  27  Inches,  and  confequently  all  the  other! 
Efieds  will  &II0W,  as  we  have  already  feen,  and  the  A^tiim  will  Oomime 
for  ever. 

Upon  this,  it  is  to  be  obfer/d.  That  the  SeBows  can  never  be  opened  by  jtnd  /b§mn  in. 
the  Internal  Preflure,  unlefs  the  faid  Prdfure  beftronger  than  the  ^J^tpnjfl. {^''J^^ *'>? 
Npw  in  the  Cate  before  us,  it  is  plain^  That  altho^  the  Lo;w;ermpfi.  part  of  it.'isWp.ijg. 
*  the  BeBo^s  be  Preffed  Outward  by  40  Inches  of  Mercury^  yet  the  tJpP^i^  ^ 

Srt  having  no  Msrcwry  above  it,  bears  none  at  all ;  the  parts  that  lie  in  the 
iddle  near  the  Axis  of  the  BeBows  bear  but  20  Inches,  and  fo  ail  the  reft 
muft  bear  more  or  lefs,  according  as  they  lie  Higher  or  Lower :  It  is  evident » 
^therefore.  That  there  are.  as  many  parts  that  bear  lefs  th^n  10  Indies,  as  . 
there  are  that  bear  more,  and  the  Incteafe  p(  Preflure  following  an  Aritbmer* 
"tical  Pr^rejjioity  it  is  undeniably,  that  all  thefe  PreiTures  added  together,  will 
wdo  more  than  one;  tJniform  Prelfuie,  that  would  be  equal  to  lo  Inches  every 
^where.    It  isalfo  plain,  that  the  Weight  of  the  Atmefpherej  cannot  come  at 
■the  Inward  Part  of  the  £tf//!ru;/,  but  throifgh  the  Pipe  GE,  which  containing 
22  Perpendicular  Inches,  of  Nkra/nyy  doth  Counteipoiie  fo  much  of  the  \ 
Weight  of  the  Atmofpl)ere  ;  fo  that  .this  being  fuppofed^o  be  27  Inches  of; 
Mercury^  it  cannot  prefs  the  Inward  part  of  the  Bejloivs,  but  with  a  Wefght ' 
equivalent  to  5  Perpendicular  Inches  of  Mercury:    So  that  we  find,  the  In- 
wditi  Preffure'both  of  the  Mercury  and  the  Atmofphere;  is  equivalent  but  to 
2  5  Inches  of  Mercury  in  all.    Whereas  the  Preflure  of  the  AtfhoffHere  upon  ' 
the  Outfide  is  every  where  equal  to  27  Inches;  from  whence  it  appears. 
That   the   Pi;erfute  without;  is  ftronger  than  the  Preflure  withfn. .  prom 
vthis  we  may  conclude,  that  the  Belhws  Handing  Upright  will  rather  Shut 
that  Open. 

I  (hall  fay  nothingno  the  Alterations  this  Author  m^y  make  in  bis  £^^/ffr,  «•  if^.  t.  tsn 
refolving  to  leave.it  toothers  to  Ihew  him^^  that  u^on  the  principle  411  he 
can  do  fignifies  nothing,     Andl  doubft  not,  butjif  He  plejdes  to  cdnfult 
M.  Perauky^  de  la  Hire^  or  any  other  at  Pesm^  -he^ltimd  them  of  the  ikme 
Opinion  with  Mr.  BoyU^  and  Mr.  Hoiky  and  others  Here. 

'  ■.  ■    .       •  ,  .    .  •  .  ■  • 

XX.  This /l<?>a>^  Trwiinf^,  confifts  of  two  Parts.    The  Uttaoft' B  A^  itfi,  j^^l^. 
a  Jatge  Concave  Pynuqid,  ^bouc  9k.  Yard  long,  (or  may  be  of  any  manage-  ^*T*f*^^^ 
able.  Length «;  Open  *t  the  JBftfe  B,  and  ClolWdoc-with^.FJatilbtJt'ftfiijcS.'*'* 
Concave  Head,  at  the  €«ii«  B. /Withiti'thi^  is£iifieateda.B«oided  Tob^AiiOj^i*'^-  '^* 
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deliver  £ojne  Words,  crofs  the.  Gaxden  and  die  kiver  T'hamts^  wA  that  againft. 
the  Wind  which  was  then,  ftroqg ;  and  the  Woids  were  written  down  fa^ 
one,  that  was ient  oTcr  for  that  pwpofe.:  Vheieby  it  appeand.  That  a  Mi- 
fitShng  ^run^<tt  afcxkr  tbis»  or  &1910  oi^fier  liW  manner,  of  Wood*  Tin,  Bew* 
ter,  Stone,  or  Earth,  or.  which  may  be.  heft  of  BeU-Metd^  will  cai^y  the 
Voice  as  &r,  if  not  farther,  than  the  Long  one  Invented  by  Sic  Samuel  Abn* 

^^t  i^*  h^*  Befides  that,  it  feems  to  take  otf  fiom  the  Aftonifhing  Noife  near  at 
hand,  which  happens  ii^  ufe  of  the.  (aid  Long  Trimpet :  By  Sir  Sam.  Mirf 

^*  1*^  hrn^s  Trvwftt  Aogularly  Arched  in  the  Middle  the  delivery  of  Sound  to  any 
BUlant  Place  was  much  ihorteqed ;  aad  by  another  with  three  large  Angular 
Arches,  reaching  almoft  from,  one  End  to  the  Other,  the  Sound  was  almo& 
whoUy  Obftru&ed. 

Thi  sinfinefi  •/    KXl.  I  pTOi^idcd  a  PenAituMy  of  fmall  Virginal- Wire,  with  a  Ptftol  Sullet 
ih^fLdtai9^  »^  the  end  of  it,  which^  ha4  t^o  Vibrations  i|i  dnc  Second  of  Time.    I  took 
•r  Ecch^i'y  By  thi$  Ptttduhm^  and  ftan4ing  over  forgainfi  9^  If igh  Wall,  I  clapt  two  pieces 
^*2^^p^i^x,  of  (mail  Boards  together,  and  obfervcd  how  long  it  was  ^re  the  Eccbi>  tcturtt- 
Dec  An,  16^.  ^d;  and  I  Removed  my  Station  till  I  found  the  place  whither  the  iSrcio  Re- 
turned in  about  hal(  a  Second.    But  that  I  might  Diftinguifh  the  Time  more^ 
nicely,  I  clapt  cverv  Second  of  Time,  *o  or  1%  times  tog^ethcrj  fo  that  by 
this  means,  I  could  the  better  pi f cover  whether  the  Diftances  betwixt  the 
Claps  and  the  Ecchoesj  and  the  following  Claps,  were  Equal.    And  though 
it  be  very  difficult  to  be  Exad,  yet  Icoyld  come  within  feme-  few  Tarda  of 
the  place  I  fought  for,  thus :  I  obferved  the  two  Places,  where  I  could  but 
juft  difcovcr  that  I  wais  too  near,  and  where  I  was  too  far  off;  and  from  the 
midway  betwixt  them  Imeafured  to  the  Wall,  which  Meafurc  doubled,  was 

the,  Space-  thi^t  the  Sound  Mived  in  half  a,  Secohd 

'*  *  ■  '  .  ' 

.  Il^rc  {<A\ow  the  Nuinber  of  Enili/h  Feet  which  a  Stfoid  Msvtd  in  eae  Sfr 
C9ini49(  T[i^.  at  fwcral  Trials, 
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Merfeuum  mentions  onEs^mmem  wherein  he  found  the  Ahtku  of  the  Su^ 
V^hA  '^474  ^^  ^  ^  Seconal  Tk^  Acadmy  del  Gmmto  caufcd  6  Harquebuf- 
^^«nd  d  Chambers  to  be  fited  one  after  another  x  the  Difl«nce  m  5739 
Mnlifinlimy  and  from'  the  Plafli  to  the  Arrival  of  the  Report  each  was  ft 
AM^^^  ^  Mrtku  WM  amfttyinbalf 

the 
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ithe  im6 ;  and  ^n  hoyJe  obfermL  Tbtt  the  Aia^/an  of  SmmJ  patfes  above 
.400  Tards  in  a  Second. 

When  the  F/>y?  TriW/  was  made,  theie  was  fome  Wind  fUrrihg,  tho'  not 
inuch  ;  the  2d,  3d  and  dth  were  made  in  a  Calm .  Morning.  If}  the  R^h^ 
^he  Eccho  was  returned  from  a  Wall  at  395  Tards  biftance  in  two  Seconds. 
and  in  the  9th  and  loth,  at  213  and  215  72ir^  Difknce,  in  one  Second. 
The  4th  was  made  at  one  end  of  St.  Johns  Cloijler^  in  Oxford^  which  is  1(^4 
Feet  7  Inches  long,  where  the  Sound  yf^  Refieaed  11  times  in  two  Seconds  i 
And  the  5  th,  on  the  Korth  fide  of  New  p^Bege  Cloifter  (which  is  160  Feet 
:8  itches  long)  where  there  arc  about  7I  Mcchoes  in  two  Seconds. 

By  fome  of  thofe  Experiments  xha,t  I  tried,  I  am  inclined  to  think.  That 
the  Sound  Moved  Quicker  when  it  was  Calm,  than  in  a  Wind,  even  when 
^Ke  Sound  Moved  half  way  with  the  WinJ^  and  that  it  Moves  fwifter.  ^t 
iirlft,  than  afterwards.  ^-  ;*      .. 

There  is  feldom  any  Ecchoj  where  there  is  not  fome  Wall^  WobdyBiuik,  or 
luch  like,  dire^Uy  Oppofijte,  that  may  Refled  the  Sound  to  the  Pehbn  that 
makes  it;  but  in  St.  John s Groiye,  if  you. iland near  the  Gate  leading  m>m 
the  Coffege  to  the  Grave^  and  "Clap,  the  Eccho  will  return  to  you  from  the 
£aB  Courts  though  a  Line  drawn  from  you  to  the  BaB  Court  be  not  pGi::penr 
-dicular  to  the  Wall  there,  but  as  much  Oblique  as  the  Line  A  B,  lis  tOytKe  -  ^. 
Line  B  C 1  where  A  represents  the  Gate,  B  C  the  Bdii  Court  Wall,  aiul  B  D 
another  Wall.  Or,  if^you  ftand  at  E,  the  Comer  of  the  Grove  next  to  Trij 
wty^  and  Clap^  the  Eccho  will  Return  to  you,  firom  the  SaS-Odiri. 
,  la  the  fame  Grovty  I  flood  about  20  Yards  (roixi  the  fame  Gatq,  and  the 
<jate  being  (l^ut,  Clapt,  and  at  other  times  Stamped,  and  the  £fc^,  Return- 
ed frohfi  the  Gate  as  loud,  if  not  louder  than  the  Clap  or  SUmp,^' 

An  Eccho  Refiefted  from  a  Gate  or  Door,  hasufually  a  baler  anddidle^ 
Sound  than  that  which  is  returned  from  a  Wall,  this  being  much  brisker. 

As  I  have  been  walkit^  towardsa  Wall,  I  have  Clapped  my  Hands  toge4 
ther  feveral  times,  and  I  could  diftinguiih  the  Eccho  from  -the  Clap,  ^tilf'  1 
came  within  7  or  8  Yards  of  tl^e  Wail.  ■  i  >.,j 

In  the  CLifierSj  where,  a^  w^  faid  before,  the  Eccho  was  Repeated  ieveful 
itimes,  the  firft  Repetition  feemed  to  be  (lower  than  ^he  Second  or  third ; 
but  of  all  the  Repetitions,  beiides  the^firft,  the  flibfequent  feemed  AoWer, 
than  the  precedent*  ;  .  ;   ^ 

I  have  obferved  the  Toiling  of  a  Sound  forward  and  bac^:a^q^.iii  vet^ 
m^ny  Places  where  there  are  rarallei  Walls ;  and  where  the  Diflaoce  of  the, 
Walls  is  lefs,  there  the  Ecchoes  follow  one  another  quickei:.,'  -^^ 

Wherefoeyer  a  iSiwifi  was  thus  toifed  betwixt  two  Wall»>  if  I  ilooici  a(>ouC 
the  Middle,  1  coif  id  hear  the  Soufid  twice  as  qi)ick,  that  is  twice  as  ofteti 
llepeated  in  onci  Second,  as  if  I  ftxx>d  pear  one  WaU :  X^c  Sosind  li^^agJ^^^ 
fleeted  to  m^  from  both  ends,  when  I  ftood  ip  the  middle.^  ;  -.  ^ 

In  Trinity  BaB  Court.^  when  I  ftbod  and  Clapt  at  B,  threp  or  four  rai 
from  the  End  ocf  the  Wall <1  or  at  A,  which  i$  oppofiteto  B.  tii^  Soifud,^f^ 
toffed  betwixt  the  Oppofite  Walls,  but  not  half  fo  Jong  as  wnen  I  Rood  be^. 
twixt  the  Wails.    In  I^4aces  where  there  are  Parallel  Walls^  not  above  fix  or 
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eight  Yards  ftfiinder,  as  in  Trinity  Ball  Qmn,.  md  at  tht  Entrance  inta 
St.  Johns  Grove,  &c.  I  hare  heard  the  Ecchoes  of  a  Qap  following  one  ano- ' 
ther  diftindly  enough  :  But  there  th^  Ecchoei  oi'^Mufical  M^f^  which  was 
longer  than  a  Clap,  were  fo  confuied,  that  they  (eemed  one  continued  Ixi^ 
Sound :  which  makes  me  think-,  that  the  Bxho  in  fome  Vaults,  is  nothing  elfc 
but  the  Sound  toffed  betwixt  the  Side  Walls,  and  betwixt  the  Top  and  Bot- 
tom. This  alfo  makes  me  conjefturci  That  the  Reafon  y/hy  ftrifiged  Unified 
Inflrumems  give  a  greater  and  longer*  Sound  to  the  Strings  than  if  the  Strings 
were  fixt  toa.fingle  Board,  may  be  this;  becaufc  the  Smnd  is  tofled  ffom 
fide  to  fide  in  the  Belly  of  the  fyflrument. 

^n^^/fy  ^     XXII.  r  cannot better-Exphin  the  Vfefiilnefs  of  this'theory  of  Sowtdsy  than, 
j^iffuf,        by  making  ^Cpinparifon  *twixt  the  Faculty  of  Seeing  and  Hearing  as  to  their 
22i?dghifo."*  Improvements.  In-order  to  which,  I^Obferve,  Thvx  Vifion  is  threefold,  Dl- 
■•  »5^- A47^    ftff?,  RefiraSiedt  and  JSjsfiex'dy  anfwcrable  whereunto  we  have  Qpticks,  Dioptrida,, 
^^'^^'Wd  Catoptricks., 

In  like  manner  Hearing  may  be  Divided  into  DireSty  RefraSkd  and  Refiexd; 
where  to  anfwer  three  Parts  of  our  Doftrine  of  Aaujiid^^  which  are  yet; 
itam^efsj  tmlefs  we  call  them  Jamfticksj  Diacovfticksy  and  QitacouJUcks  (or  in 
another  S^nie,  but  .to  as  good  Purpofe)  Phonicks^  Di^honiday  and  Ouaphonicks; 
Dirki  fhfion  haS  been  Improved  two  ways. 

X.  Ex  parte  ObjeBi^  by  the  Arts  of  Producingy  Conferving,  and  Imitating^  and 
duly  Appfyingy  Light  and  Colours. 

2,  Ex  parti.  Orgflni  vel  Mediiy  by  making  ufe  of  lules  without  Gtajf^y  orj , 
a  Man's  Glofed  Hand  to  look  through.    So  likewife  DireSi  Hearings  pard]^ 
has,, and  partly  may  further  receive  great  and  notable  Improvements,  both 
tx  parte  ObjeStiy  and  ex  parte  Organi  vel  Medfi: 

I..  As  to  the  Ob>eft  of  Hearingy  which  is  SInmd,  Improvemenr  has  bteen 
and  may  he  made,  both  as  to  the  Begettinri  and  as  to  the  Convepn^^A  Pro- 
pagating (^hich  is  a  kind  of  Conferving)  dt  Sounds i: 

^  ti  K^to  the  Begetting-of  Sounds.  The.  Art  of^Tiiiitafing  any  Sound  whe- 
ther by  Speaking  (that  is  Pronouncing)  any  ktnd  of  Language  Cwhichreally 
is  aft  Ah }  and  the  Art  of  Speaking  perhaps  one  of  the  grcatdft)  or  by  Whill- 
'  lingi  .oi;by  Singing  Twhich  are  allowed  Arts}  ot  by  Hollowing,  or  Luring, 
fwhfch  the  I&ntftnan  and  FhuBkner  would  have^  to  be  an  Art  alfo)  or  by  Imi- 
tating with  the  Mouth  (or  otherwifejthe  Voice  of  any  Animal ;  as  of  Quails, 
CiiL  iind  the  like,  or  by  reprefenting  any  Sound  begotten  by  the  CoUi^ 
of  Solid  ^Bbdics,  or  after  any  other  manner  y  thefe  are  aU  hfroveimms  of 
PirS  Hearingy  and  may  be  Improved. 

Moreover,  the  Skill  to  make  all  {ortsof  Mufical  Infiruments,  both  Ancient,, 
ind  Modem,  whether  Wind  Infiruments  or  String%  or  ^?f  any  other  Sorti 
virherobf*  there  are  very  many  (sls  Drums;  BeSsy- th& Sjftrum  of  the  Egyptians 
or  th^  lik^  that  Beget  (ahd-not  onty  Propagate)  Sounds :  The  Skill  of  Making- 
.  thefe,  I'uy,  is  ah  '^f,  that  has  much  Improved  jDiV^f?  Hearings  and  an 
Rdrmontous  Sbfind  exceeds  a  Single  and  Rude  one^  that  is  an  Jmrnujkid  Tune  : 
whicl^  Art  is  yet  capable  of  farther  Improvement  And  I  hope,  That  by  the 
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Rules,  vfaich  may  happily  be  laid  down,  concening  the  Natm,  ti^aHmL 
and  Proffortion  ot  Adi^ting  of  Stmttds,  away  may  be  fomid out,  both  to Im^ 
prove  Muficd  Itftrumems  tLLretidy  in  xdh,  and  to  Invent  New  Oncs>  that  iOhall 
be  more  Sweet  and  Lulhious  tlum  any  yet  known.  BdSde$»  that  by  the  fame 
means  Inftruntms mAy  be  made,  that  ihall  Imitate  wxySomditk  Natuie,  that 
is  not  Articulate ;  be  it  of  Bird,  Beaft,.  or  what  thing  elfe  foever. 

2.  The  Coipueying  and  Pr(ffdgatiug  (which  is  a  kind  <^  Gonfifving)  ofSbtmds^ 
is  much  helped  by  duly  Placing  the  Sokotous  Body,  and  alfo  by  the  Medium. 

For  if  the  Medium  be  l!kn  and  Quiefcentj  and  the  Smtding  Body  Placed 
conveniently,  the  Sound  will  be  eaiily  and  re^arly  Propagated  and  mightily 
Conferved. 

1.  The  Afri/f^;^  muft  be  7^n  nnd  Qui^ieut;  Hence  in  a  ilill  Evenings 
or  the  Dead  of  the  Ni^ht  Cwhen  the  Wind  ceafes)  a  Sound  is  better  fent 
out,  and  to  a  greater  Sifbmce  than  otherwife. 

2.  The  Sonoriout  Body  mufl  be  Pi^ei  conveniently,  viz,.  Near  a  Shiooth  fPoB^ 
either  Plain  or  Arched  (CycloidicaBy  or  EBipticaBy^  rather  than  otherwife  ; 
though,  a  Circular  or  any  Arch  will  do  ;  but  not  fo  well.)  Hence  in  a  Churchy 
the  nearer  the  Preacher  ilands  to  the^WaU  (and  certainly  it's  much  the  beft 
way  to  place  Pulpits  near  the  IValt)  the  betteti  is  he  heard,  eipecially  bythofe 
who  ftand  near  the  IVall^  alfo,  thougkat  a  greater  Diftance  from  the  Puhity 
thofe  at  the  Remoteft  End  of  the  Church,  by  laying  their  Ears  fomewhat 
dofe  to  the  Wall,  may  hear  him  eafier  than  thofe  in  the  Middle. 

Hence  alfo  do  arife  Whifpering  Places.    For  the  Voice  being  applied  to  one 

End  of  an  Archy  eafily  Rowls  to  the  other.    And  indeed  were  the  Motion 

and  Propagation  of  Sounds  but  rightly  undeifiood,  'twould,  be  no  haid  matter 

to  contrive  IVnifpering  Places  of  infinite  variety  and  nie,.    And  perhaps  there 

could  be  no  better  or  more  pleafant  Hearing  a  Ccnfort  of  A&fic,  than  at  fuch 

a  Place  as  this;  where  the.  Sounds  Rowling  long  together  before  they  come  to 

the  Earj  muft  needs  Confolidate  and  Imbody  in  one ;  which  becomes  a  true 

Compcjition of  Sounds^,  and  is  the  very  Life  and  Soul  of  Confort. 

2«.If  the  Sonorous  Body  be.- placed  ne^r  fVater^  the  Sound  vfilV  eti&ly  be 

Convey'dy  yet  mollify'd ;  as  Experience  teacheth  us  from  a  Ring  of  Bells  near 

a  River,  and  a. great  Gim  ihot  off  at  Sea;  which  differ  much  in  the 

Strength^  and  yet  foftnefs  and  continuance,  or  Propagation  of  their  Sounds 

from  the  fame  at  Land;;  where  the  Sound  is  more  Harlh-  and  more  Perifh^ 

ing,  or  much  fooner  Decays. 

3.  In  a  Plain  a  Voice  may  be  heard  at  a  far  greater  Diftance,  than  in 

Uneven  Groundi  The  Reafon  o(  all  which,  laft  nam'd  Phammina  is  the  fame, 

bccaufe  the  Sonorous  Air  metting  with  little  or  no  Refiftance  upon  a  Plane 

(much  kfs  upon  an  Arclfd)  fmooth  Saperjkiesy  eaflly  Rowls  along  it,  without 

being  let  or  hindred  in  it>  Motion,  and  confequently  without  having  itsPartS 

Disfigured,  and  put  into  another  kind  of  Revolution,  than  what  they  had 

at  thfe  firft  Begetting  of  the  Soundy  which  is  the  true  Caufe  of  its  Prefervation 

or  Progre(Json  ;  and  fkils  much  when  the  Air  paffes  over  ao  Uneven  Surface, 

according  to  the  Degrees  of  its  InequatKy  ;  and  fomewhat  alfo,  when  it 

pafles  over  the  Pl^  Superficies  of  a. Body,  that  is  hard  and  rcfifting^ 

Whercr- 
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Jlxch^  jinf^lwi  ^ondy  rifil^  agani  with  «  kind  of  ^fitrgty  like  to  Elafiicitj 
though  itic  <p(0C  ia  4  %  whith  iPirfmgt  \t  Quicketis  and  Haftens  the  Mhtim 
iS,  the  Air  Rowtit^  dvcr  it,  and  by  its  yiddfag  pi^fervei  it  in  its  Jtthei 
QcUdual  or  ElUfUcat^  Fig^ici)  the  yinMViEr  Top  of  the  H^ater^  I  fay,  fet  theft 
K»fons,  and  by  thefe  iaoMa^  Ccmejt  a  Smmlmott  etitfre,  aiid  to  a  greater 
Diftaocc),  than  tl^  Pkme  Anjf'aceoi  a  piece  of  Grotmd,  a  Watt,  or  any  other 
Solid  Body  whatever,  oaa  do. 

a.  Tiie  Orstm^  which  is  the  £tfr,  is  hetpt  moth  by  Phci^  it  near  a W^W 
f cfpcciaOy  at  one  end  of  an  Ar<bf  the  Somtd  being  BfgoiniH  at  the  other)  or 
near  the  Surface  of  Water,  or  of  the  Earth  ;  along  which  the  Sdtiffds  ate 
moft  eafily  and  naturally  Conveyed ;  as  was  before  declared.  And  ^tis  IncYer 
dyible,  bow  &r  a  Souml  made  upon  Easch  (  by  the  TraAplhyg  of  a  Troc^ 
of  Horfes,  for  Example)  may  be  heard  in  a  ftill  Night,  if  a  Man  lays  his 
Ear  clofe  to  the  Ground  tn  a  large  P/am. 

OtamfiidLs  here  come  tn  ibr  helping  the  Ear ;  which  may  be  fo  contrived 
( by  a  right  uoderftanding  the  Pntgrefjim  of  St^unds^  which  is  the  Printip^ 
Thing  to  be  known  for  the  due  regulating  all  fuch  kinds  of  Inftmments^ 
a$  tkat.tbe  S^md  might  enter  the  Esr  without  any  RtfraEhon. 

a.  Rffralfed  Vyhm  (which  is  always  made  ex  paru  Msdii)  arifes  from  the 
ditfsoeot  DenJUjy  fUgure^  and  A^gmmJe  of  the  Nbdium ;  Which  is  fomewfaat 
altered  by  the  divers  Indiemx  of  the  Vifibk  Rays,  and  fo  it  is  in  RefraBei 
Ikarnig^  all  thefe  Caufes  concur  to  its  ProduEUon ;  and  fi>me  others  to  be 
heieafter  confidered. 

Mow  as  aay  Objeft  (a  Man  fer  Enmple^  feen  through  a  Thickened  Air, 
by  Rffir^ou  appears  greater  thaa  really  he  is  :  So  likewife  a  Sound  heard 
thiough  the  fame  Thickened  part  of  the  Atmjphere,  will  be  confiderably  va^ 

X'd  uom  what  it  would  fecm  to  be^  if  heard  dirough  a  Thinner  Msdinm. 
nd  this  I  call  a  RftjrdShi  Smni. 

Improvements  of  RefroEled  Vijwu  have  been  made,  by  Grinding  or  Blowing 
Glatfes  into  a  certain  Figure,  and  placing  them  at  due  IKftonces ;  wheieby 
theObjeft  may  be  (as  'twas^  etiabled  to  fend  forth  its  Rays  more  Vtgoiofljy 
and  the  Vijive  Famky  Impowercd  the  better  to  receive  them.    Thus, 

1.  A  fine  Glafs  Bubble,  filled  with  Clear  Water,  And  Placed  before  a  Burn- 
ing Candle  or  Lamp,  does  help  it  to  dart  forth  its  Rays  to  a  Prodigious 
Length  and  Brightiiefs. 

2.  The  Fi/he  Taadtj  is  much  Helped. 

I .  By  ^Hacks  and  other  Glafles  which  are  made  to  Help  the  fmhliHi 
Mid  JVecik  Eyesy  to.  fee,  at  any  competent  Diftance. 

1.  By  PerfpeShve  Glajfis  and  Tek/copesy  which  Help  the  Eye  to  See  Objcfts 
at  a  very  great  Diftance^  which  dtherwife  would  not  be  difcemibte. 
•    3 .  By  Micro/copes  or  Magnifying  Glajfesj  which  help  the  Eye  to  ke  Sear  Otj^r, 
that  by  reafon  of  their  imallnefs  were  InvifiUe  before. 

4.  By  Polyfcopes  or  Multif  lying  Glajfesy  whereby  one  thing  is  repreiettted 
to  the  Eye  as  many,  whether  in  the  fame  or  different  Shapes. 

After 
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After  the  ikmemmnen  loftrumeDtsmAy  be  eontmeitftnr  attMnf^fiotl  tiie 
Smmm  BUj  to  fend  forth  its  &wid  more  firongly^  and  the  AoinifiiA  Fsmhy 
to  receive  and  diicem  it  more  eafily  and  diftin&ly.    And  thus; 

I.  An  Inftrument  may  be  Invented,  that  applied  to  the  Mmh  (or  any  A* 
jforons  Body)  (hall  fend  forth  the  Vei€e  Diftinfily  as  to  a  prodigioiia  Dijhme 
and  Loudnefs.  For  if  the  Stem^o-phmoM  (which  is  but  a  Rude  and  Inarti^ 
ficial  Inftrument,)  does  fuch  great  Feau ;  what  might  be  done  with  One  ooen 
pofed  according  to  the  Rules  of  Art  ?  whofe  A&e  fliould  comply  with  tfcc 
^ws  of  ^nerom  Motion  which  that  does  not. 

1.  There  are  fome  Sufhumims^  and  more  fuch  may  be  laventsd  to  help 
the  Eari  As, 

1 .  Ota€ouftidts  (and  betttf  may  be  made)  to  help  Wiak  Ears  to  hear  at  a  tee- 
Ibnable  Diitance  alfo.  Which  would  be  as  great  a  help  to  .the  bifirmkyoi^QU 
Agey  as-  the  other  Invention  of  ^eliaciep  is^  and  perhaps  greater;  for.  as  much 
as  the  Hearing  what's  fpokea  is  of  more  daily  uie  and  concern  to  fuch  Mca» 
than  to  be  able  to  Read  Books^  or  to  view  Pidures. 

1.  A  fort  of  Otaconfiioks  may  be  fo  contrived,  as  tliat  they,  (hall  Recieve 
in  SmMds  made  at  a  very  great  Diflatm^  which  otherwife  would  have  been 
Ifutudibk :  And  thefe  OtaamfMiSy  in  fome  Refpefts,  weold  be  6i  gveater  uie 
than  PerfpeSiives. 

I .  In  Time  of  fVar  for  difcovering  the  Emmy  at  a  good  DifiaMCi^  when  he 
Marches  or  Lies  Incamp'd  behind  a  Mountain  or  Wood,  oi^  any^fuch  Place  of 
Shelter,  which  hinder  the  Sight  from  reaching  very  fan 

1.  At  Seuy  when  in  d^rk  Im.y  fVeather  the.  Air  is  too  thtcft^  er  mSumny 
Ttmi^MOMS  Weather^  the  Waves  Rife  tee  High^  £ov  the  i^j^^Srtit  ta  be 
■uide  ufe  of. 

3*  In  Dark  Nights,  when  PerfpeElives  become  almofl:  Iafignifica]it>  and 
yet  at  fuch  times,  genemfiy  Soldiers  take  their  March,  when  th^  wouldJSar^ 
piize  their  Enemies. 

4.  Micropbonesy  or  AScr/tcouJlickSy  that  is.  Magnifying  Ear  JkftmmMs^  which 
may  be  Contrived  after  that  manner,  that  they  iluU'  tender  the  mod  MimM 
Smnd  in  Nature  diftindJy  Audible,  by  Magnifying  it  taan  unconceiveaUe 
Loudnefs.  By  the  help  whereof  we  may  hear  the  different  Cries  and  Toaea 
of  the  fmalleft  Ammab. 

4,  A  Pofyphonfj  or  Pofyocouftidky  to  ordered  that  One  .SMid^  nuqr  .he .  heaed^ 
either  of  the  Same,  or  a  Difierent  Noto^  Infomnch  that  who  ufes  this  ih 
ftrumenty  he  (hall  at  the  Sound  of  a  Singk  Viol  feem  to  hear  a  whole  Confm^ 
and  all  True  Hominy.  By  which  means  this  Inftmrnent  ha»  much  the.Aahreii9 
tage  of  the  Pohfiope. 

I  have  called  k  RtfroBid  HMringy  becaufe  made  through.  sLMaHuntyi  viz. 
Thick  Air,  or  an  Inftrument,  thiough  which  the  Smnd  paffing-is;breheB:ae 
ReJiraEleJ. 

3.  RefliEltd  Vifion  (which  is  always  made  ex^pane  ObyeHi^  hatht been.  Jtar* 
prov'd  by  the  Invention  q£  JMkk^  Glares  ^xidPoUfi^id.M^als;  whether /Y^n^ie 
Onc(fVi  or  Onvfx,  of  feveral  Figures^  and  Placed  at  I)eterminate  Di- 
ftances. 
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In  IflEetatimer  Refiex^d  AuiitkB  (which  is  otflf  made  ex  pom  Corp^i  Op^ 
pojitf)  may  be  Improved  by  Contriving  fevetal  forts  of  Artificial  Eccbots.  For 
(ipeaking  in  general)  any  Sound  Billing  DireSify  or  Obliquely  upon  any  Denfe 
Body,  of  a  fmooth  Cwhetlier  Plane  or  Arch-d)  Superficies,  is  beat  back  again 
and  Refleded,  or  does  Eecho  more  or  lefs. 

,  I&YjCI')  FaBing.  DireSlfy  or  Obliquely;  becaufe,  if  the  Snind  be  fent  out 
and  Propogated  Parallel  to  the  Surface  of  the  Denfe  Body,  tbore  will  be  no 
RffliStim  of  Soundj  no  Eccho. 

I  fay,  (2.)  Upon  a  Body  of  a  Smoeth  Superficies;  becaufe  if  the  Sui&ce  6i 
the  Oerpm  Obftans  be  Uneven,  the  Air  by  Reverbeaticn  will  be  put  out  of  its 
Regular  Motion,  and  the  Sound  thereby  broken  and  extinguifli^d :  So  that;, 
tha  in  this  cafe  alfo  the  Air  be  beaten  back  again,  yet  Sound  is  not  Refle&ed^ 
not  is  there  any  Eahe. 

I  fay,  (3.)  It  does  Eccho  Mure  or  L^,  to  ihew,  that  when  all  things  ar^ 
^  is  before  ckfcrib'd,  there  is  ftill  an  Ecchoimgj  though  it  cbe  not  always 
Heard,  either  becaufe  the  DireS  Sound  is  too  Week.to>l)e^beateni]uite  back 
again  to  him  that  made  it;  m  that  it  does^Retum  home  to  him,  but  fo  weak, 
that  without  the  help  of  a. good  0tacouftick.it  cannot  be difcemed ;  or  that  he 
ifauids  in  a  wrong  Place  to  receive,  the  Railed  Sounds  which  pafles  over  hie 
Head,  under  his  Feet,  or  to  one  fide  of  him;  which  therefore  may  be  Heard 
by  a  Man  Handing  in  that  place,  ^here  the  R^U^iedSouudy  will  come,  pro- 
vided no  interposed  Body,  does  intercept  it;  but  not  J^y  him  that  firft 
made  it. 

Thefe  JEccboes  (like  RefieSled  Vifion)  may  wbe  Several  ways  Produced^  as ; 
I.  A  Plane  CorpHA  Obftans  R^fteSis  the  Sound  back  in  its  due .7^^  and  Lntd^ 
nefs ;  if  allowance  be  made  for  the  proportionable  Deci^afe  of  the  Sound  ac- 
cording to  its  J>iftance. 

1.  A  Convex  Corpm  Obfiance  Repek  .the  Sound  Yinfenfibly)  -Smaller;  but 
fomewhat  quicker  (though  weaker)  than  othcnivife  it  would  be. 

3.  A  Concave  CorpKU  Obftans  £ccbees  back  the  Sotiud  (inienfibly/)  Bigger, 
Slower,  (though  Stronger)  and  alfo  Inverted;  but  never  )K:cording  to  the 
order  of  .Words.  Nor  do  I  think  it  poffible  for  the  Art  of  Man  to  Contrive 
a  (ingle  Ecchoy  that/ihall  Invert  the  Sound  and  Repeat  backwards;  becaufe 
then  the  Words  lafl  fpoken,  that  is,  which  do  laft  occur  to  the  Corpm  Obftans^ 
muil  firft  be  Repelfd;  which  cannot  be.  For  where  in  the  mean  time  (hould 
the  firft  Words  hang  and  be  conceafd  or  lie  dormant  ?  Or  how,  after  fuch 
a  Paufe  be  Revived  and  Animated  again  into  Motion?  Yet  in  Complicated  or 
Compound  Ecchoes,  where  many  Receive  from  one  another,  I  .know  not  ydicr 
ther  fomething  that  way  may  not  be  done. 

From  this  Determinate  Concavity  or  A^bednefs  of  thefe  RefieEling  Bodies  it 
comes' to  pafs,  that  fome  of  them  from  a  certain  Diftance  or  Fofituie,  wiH 
Eccho  back  but  one  Determinate  Note^  and  from  no  other  Place  will  they  Re- 
verberate any ;  bepaufe  of  the  undue  Pofition  of  the  Sounding  Body.  Such  an 
one  (as  I  remember^  is  the  Vault  in  Merton  OBe^e  in  Oy^'wd. 

4.  The 
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^^/4  !^  Echoing  Sodfy  being  Removed   farther  off,  RefleSis  mort  o(  th^ 

Sotmdy  than  when  nearer.  And  this  is  theReafon,  v^by  iome  Echoes  Ke^csx 
biit  one  Syllable,  feme  one  Word,  and  fome  many 

5.  Echoing  Bodies  may  be  fo  contrived  and  PlacM,  as  that  RefieEling  the 
Sound  from  oae  to  the  other,  either  DtreElIy  and  Mutually^  or  Obliquely  and 
by  SucCeffion>  out  of  one  Sound  fhall  many  Echoes  be  begotten ;  which  in 
the  firft  Cafe  will  be  -Altogether  and  fomewhat  Involved  or  Swallow'd  up  of 
each  other  i  and  thereby  Confufed  (as  a  Face  in  Looking-GlafTes  obverted;) 
in  the  other  they  will  be  Diftind,  Separate  and  Succeeding  one  another^  as 
moft  Multiple  Echoes  do. 

Moreover,  a  Multiple  Echo  may  be  made,  by  fo  Placing  the  Ecchoing  Bo- 
dies^ at  Unequal  Diftances,  that  they  Reflecl  all  one  way,  and  not  One  on 
the  Other ;  by  which  means  a  Manifold  Succejjive  Sound  will  be  heard  ^not 
without  aftonifliraent  J  One  Clap  of  the  Hands  like  many ;  One  Ha  like  a 
Laughter ;  One  fingle  Word  like  many  of  the  fame  Tone  and  Accent  i  and  fo 
one  Viol  like  many  of  the  fame  kind,  Imitating  each  other. 

Furthermore,  Echoing  Bodies  may  be  fo  ordered,  that  from  any  one  ^o//;?4 
given,  they  fliall  produce  many  Echoes  different  both  as  to  their  Tone  and 
Intention,  By  this  means  a  Mujical  Room  may  be  fo  Contrived,  that  not  only 
One  Inflrumentj  played  on  in  it  fliall  feem  many  of  the  fame  Sort  and  Size  ; 
but  even  a  Confi/rt  of  ("fomewhat^  Different  ones;  only  by  Placing  certain 
Echoing  Bodies  fo,  as  that  any  Note  Cplayed^  fliall  be  Returned  by  them  iii 
3ir,  ^thy  and  %thsy  which  is  poffible  to  be  done  otherwife  than  was  menti« 
oned  before  in  RefraEled  Audition. 

I  have  been  thus  large,  that  I  might  .give  you  a  little  Profpe<ft  into  the 
Excellency  and  Ufefulnefs  of  Acoufticks,  and  that  thereby  I  might  excite  others 
to  bend  their  Thoughts,  towards  the  making  of  Experiments  for  the  Com- 
pleating  this  Tyet  very  ImperfeA  though  >]oble^  Science ;  a  Specimen  whexeoC 
I  will  give  you  in  thefe  three  Problems. 

Prob.  I.]  To  make  the  leafl  Sound  (ly  the  help  of  JnflrUments)  aa  LOud  as  the 
Createfl ;  a  IVhifper  to  become  as  loud  as  the  Shot  of  a  Cannon. 

By  the  help  of  this  Problem  the  moft  minute  Sounds  in  Natuce  may  be 
Ctejirly  and  Diftindly  heard. 

Prop.  II.]     To  Propagate  any  (the  haft)  Sound  to  the  gfeatefi  DifianCe. 

By  the  help  hereof  any  Sound  may  be  Conveyed  to  any,  and  therefott  heard 
at  any  Diftance,  (1  miift  add,  within  a  certain,  though  very  large  Sphere.^ 

Moreover  by  this  means  a.^Wiath^r-Cock  may  be  fo  contrived,  as  that  with' 
an  'Ordinary  Blaft  of  Wind  it  fliall  Cry  for  Whittle;  Loud  enough  to  be 
heard  many  Leagues.  Which  happily  may  be  found  of  fome  Ufe,  not  only 
for  Pilots  in  mighty  Tempeftuous  Weather,  when  Light  Houfes  are  rendred 
almoft  ufelefs  :  But  dfo  for  the  Meafuring  the  Strength  of  Winds,  if  allow- 
ance be  made  for  their  Different  Moifture.  For  I  conceive.  That  the  more 
l)ry  auy  Wind  is,  the  Louder  it  will  Whittle,  cateris  paribm ;  I  fay,  c^erii 
paribPtSy  becaufe,  befides  the  Strength  and  Drynefs6fll^«/jor  Breathy  there 
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ire  a  great  iftiahy  odier  things  (liettafter  to  be  ooofiderM>  that  Cureurt^'* 
the  Increafe  of  Magmfytng  of  Smttdsy  b^octen  by  them  ia  an  Inftrument  cx^ 
pofed  to  their  Violence,  or  Blown  into. 

Prob.  in.]  T%nt  a  Sound  maj  he  c^mefi  ftm  ow  Bxtream  to  tbt  other  (or 
from  ofie  Diftant  Place  t$  another)  fi  aa  not  to  be  heard  in  the  Middle. 

By  the  help  of  this  Problem  a  Man  may  talk  to  his  Friend  at  a  very  am- 
fiderable  Diftance,  fo  that  thofe  in  the  Middle  Space  (hall  hear  nothing  of 
ivhat  pafled  betwixt  them. 
1^.  ,^.  I  ftiall  here  Add  a  StmifUsne  of  an  Acoufiick  or  Pbonkal  Sphere^  as  an  At- 

tempt to  explicate  the  great.  Principle  in  this  Science^  which  is  the  Progref- 
fiono(  Sow^: 

Ton  are  to  conceive  this  (Kudc)  Semiplaneas  PAraBel  to  the  Horizon;  for, 
if  it  be  Perpendicular  thereunto,  I  fuppofe  the  upper  Extremity  will  be  no  Ion- 
ger  Circular,  but  Hyperbolical,  and  the  lower  part  of  it  fuited  to  a  greater 
Circle  of  the  Earth.  So  that  the  whole  Phonical  Sphere  (ii  I  may  fo  call  itjl 
will  be  a  folid  HfperbolOy  ftanding  upon  a  Concave  Spherical  Baje^  I  fpeak 
this  concerning  Sounds  made  fas  uiually  they  are)  nigh  the  Earth,  and  whoie 
Sonorom  Medium  has  a  free  pailage  every  way.  For  if  they  are  Goierated. 
High  in  the  Air,  or  Direded  one  way,  the  Cafe  will  be  different ;  which. 
U  partly  Defigned  in  the  Inequality  ct  the  Draught. 

XXIII.  A  Paper,  of  lefs  General  Ufe,  Omitted,    viz. 

Otrnogtu        ^Xperimms  to  bo.  made,    relating  to  Carriages ;   propofed  by  Sr  Williams 

^  UI..^  664.  Jj^  Bgtty, 

■ 

XXIV.  Accounts^  of  Books  and  Additions,  Omitted, 
r.  ^.%  6A6.  T.  T^i?*vi*/Vr«5J^oifiV,  Jbh._Alphonf.  Borelli  :  Bononiar,  166-7.  in^i 


a.  7 J.  ^  2210.      JL/     2.  De  Motionibtu  i  Gravaiate  dependemibm  Liber,  Jo.  Alphonfi  BoicUi,. 

in  Academia  Piiana  Mathefeos  ProfefToris,  Regio  Julio  1^70.  in  4^. 
t.&!.  ^  «>57.      3*  Dialogi  Phyfid,  quorum  Primus  de  Lumine;  Secundm  &.  Tertim  de  Vi  Pcr- 

cui&onis  iX  Motu ;  Quartm  de  Hkmoris  Elevatione  per  Canaliculum ;  Qnitetm  & 

Sextus  de  Variis  SekOis.    Auth.  Honor.  Fabry,  S.  Jifu.    Liigduni  Galliarum,. 

1669.  i^  8^« 
?  If  Taw*      4.  Mechanicai  five  de  Motu,.  TraSiatus  Geometricus  i   Auth.Jbz.  Wallis,. 
tt.  74  p.^^u.  S4  S.  7%.  D,  Londini,,  1670.  1671.  in 4^0.    7%e  Author  here  makes  feme  Ad- 
».  87.  h  5074.  ditions  to  Prop.  I.  Chap.  XV.  p.  753.  concemii^g^  the  Center  of  Gravity  of 

2008  ^^  Hyperbola; 
"*    *'  '      5.  Exercitationes  Mechanics,  Alexandri  Marchetti.  Pifis,.  1669.  in  4/9. 

^%t.h  4050. .    ^-  Oe  Refifientia  Solidorum,  Alexandri  Marchetti  in.  Piiana  Academia  PUL 

Prof  Florentiap.  166^.  in  4^0. 
•.  73.  ^  «»!•       7.  H^pothefis,  Pbyfica  nova,  five  7%eoria  Motus  Concreti,  una  com  T'heoria 

Motus  Abftra&i.    Auth.  Gothfredo  Gulielmo  Lebnitia    J.  V.  D.  Lend. 
a.  74.  ^  d287*  ^^21  in  t  %\    Of  this  Book  Z^r,  Wallis  here  gyves  his  Opinion. 

S.Lu^ 


(  515  1 

'8.  La  Statiqui^  m  la  StkMce^  de  Forces  Mouvantes  far  k  P.  Ignace  Gaiton  o.  9^  p.  ^ 
Parties.  S.  J.  a  Paris  1673.  m  ii""    7%e  Firfi  part  tei^g  «/  Local  Motion. 
Printed  a$  Paris,   1670.  %va$  Engliihed  ami  Printed  at  London^  the  fame  Tear^  a.  ^5.  p.  201. 
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5^.  ChrifliaQi  Hugoaii  Zulicbemii  Hrehghm  OfciOat^ium.    Parifiis,  1^73  °*9S  ^  ($0^. 
i»  Fol. 

Ho.  A  Difime^fe  made  h^we  the  Royal  So«;i^  ammnirg  the  Ufe  of  Dupli-  a.  109.  p.  209. 
-cate  Proportion  ix  fundry  Important  Particulars ;  together  with  a  New  >Hypo- 
thefis  of  Elaftique  or  %)ringy  Bodies  :  By  Sir  William  Petty. 

II.  Triati  de  la  Percuflion  ou  Choq  des  Corps,  &c.  par  M.  Mariotte^  i?  «•  i34«  ^  859* 

^'Academie  Royal  des  Sciences.    A  Paris,  1673.  iif  Ia^ 

1 1.    Pbilokphia    NaturaUs  Priwipia  Muhemi^ica.      Autbere  \(.  Newton  n*  x8<(-  f^*  ^9^* 
rr    J  •     ^  "•  22<5.  ^  445. 

XoM.  tn  4^. 

13.  Tf^rY/  i£e  Mouvement  des  Eaux  cST  ^i  autres  Corps  Fluids  par  feu  ;  "•  ^^'  -l^-  "9^ 
Vtf  Mariottc.  d  Paris.  i<8<J,  ««  Jw.  . 

14.  Afefoirfci  fixw-ct/^/  i  or.  The  JJoftriue  of  Hw(y  mrk.  By  Mr.  Jof.S;  Jg;  J:  ^5 '. 
Xfozoa.     Lond.  1^77.  in  4to. 

If.  7%f  Speaking-Trumpet,  04  it  hath  teen  Contrived,  and  Puhlified,  By  Sir  n.  79*  ^  3<>s^ 
Samuel  Morebnd;  tocher  with  its  Ufes  ^r&  ^  Sea  oi^  Land.  Lond.  1^71, 


mmmmttmtmmm 


CHAP-     VI. 
ffyc/reftaticis.     Hydraulickf^ 

^.  i.'TpAkc  a  Viol  with  a  very  Narrow  Body,  and,  when  it  is  ahnoft  fulP  ^* »«ii«rirf/f, 

J  the  Water  is  to  be  Dropt  into  it,  drop  by  drop,  'till  itcan  hold  no  S*!  /.^""^J 

more.     Then  Weigh  it  exadly,  and  dcdud  the  Weight  cA  the  Empty  Viol.       i,^^.^^  ' 

2.  A  Is  a  Glais  Bottle  like  a  little  Mutracium,  of 'which  the  Neck  B  C  if.  HTo^berg. 
is  fo  fmall  that  a  Drop  of  Water  therein  takes  up  the  Space  of  5  or  tf  Lines»  "•  f^;  f^^^^* 
hear  that  Neck  is  a  little  Capiller  Tube  D,  about  tf  Lines  long,  and  Parallel 
-to  the  Neck  B  C  ;  The  Opening  B  is  a  littlc^diratied,  in  *the  Fafliioa  of  a 
Tunnel,  for  pouring  more  eafily  the  Liquors  into  the  Settle,  and  the  little 
Tube  D  is  for  giving  a  way  to  the  Air  contained  in  that  Veflfel  to  go  out, 
when  the  Liquor  is  poured  in  at  £ ;  the  Point  C  is  a  little  Mark  at  tbb 
fame  height,  as  the  end  <^  the  little  Tube  D. 

When  we  fill  the  VeiTd,  we  pour  the  Liquors  mto  it,  by  the  Opening  B^ 
until  it  goes  out  by  the  little  Tube  D,  and,  if  the  Height  of  the  Liquor  i^ 
even  to  the  Mark  C,  'tis^w^H  ;  if  it  is  Lower,  we  muft  fill  more  to  that 
Point ;  if  it  is  Higher,  we  muft  Arike  foftly  upon  the  Opening  B,  till  the 
Overplus  of  the  Liquor  be  even  to  the  Point  C  in  the  Neck  of  the  Bottle. 
By  that  means  we  have  always  exa&Iy  the  fame  Vokme  <£  l^quoTy  §x^  we 

can  know  how  (he  CmeVilme^f  the  fi»/:eni  laqmss  -yifci^i  mm  one  ^h«» 
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another  prccifcly.  But  wemuft  confider  the  Variatton-of  theWeather,  \*^c n- 
we  compare  the  Weight  of  a  Liquor  which  we  weigh  in  Summer  time,  with 
the  Weight  of  another  which  we  have  weighed  ill  the  Winter  ;  for  the  fame 
Liquor,  being  more  Rarified  in  the  Hot  time,  and  condenfed  in  the  Cold,  the. 
fame  Volume  of  it  will  be  more  Weighty  in  Cold  -Weather'-than  ici  Warm. 

ifflr^e^        IL  I.  Ms^ny  Years  ago- 1  made  \x(€  of  a -little  Glafs' b^tkmemy  conGSiing 
ly  Id,  Boyle,     of  a  Bubble^  and  fumi(had  with  a  Long  and  Slender  Stem  to  compare  thcSpe^ 
I',  n  5.  ^  t*2p.   f (/ff *  Gr/wities  of  Different  Liquors  by  its  more  or  \c{s^Sinking  in  Them  :  And 
''^-  «^3-      I'bave  fince employed  it  todifcover  the  Specifck Gravities o£  Solidy  fever al  ap^ 
fendedy  by  its  being  more  or  lefs  depreflcd  by  them  in  the  fame  Liquor,    For 
tis  clearly  deducible  from  the  Grounds  of  Hydrofiatkhf-^  thai  any  Solid  Body 
Heavier  than  Water^  lofes  in  the  Water  as  much  of  the  Weight  it  had  in 
Air,-a5  Water  of  equal  BulfctatheJmmerfed  Solid  would  weigh  in  the  Air; 
and  confequently,  fince  Gold  is  by  far  the  moil  Ponderous  of  Metals,  a  piece 
of  Gold  and  one  of « Equal  Weight  of  Copper,  Brafs,  or^^^uiy  other  Metal, 
being  proposed,  the  Gold  muft  be  lefs  in  bulk,  than  the  Copper  or  Bral& 
And  by  this  means,  if  both  of  them  be  weighed  in  the  Water,  the  Gold 
muft  lofe  in  that  Liquor  lefs  of  its  former  Weight  than  the  Brafs  or  Coppery 
becaufe  the  bafer  Metal,  as  well  as  the  Gold,  grows  lighter  by  the  weight  of 
a^Bulk-^-Water  equaLto  it ;  and  the  bafer.Metal.being  the.  more  Volumir 
nous,  the  <:orrefpondent  Water  jnuft  weigh  more  than  that  which  is  corre- 
fpondent  to  the  Gold,     Whepce  I  conpluded,  that   the  Floating  Injlrumem 
abovementioned  would  be  made  to  (ink  deeper  by  an  Ounce,  for  Iniknce  of 
Gold,  hanging  at  it  under  Water,  than  by  an  Ounce  of  Brafs,  or  any  other 
^etaU  which,  by  rtafqn  of;  its  greater  Bulktban,  Goldj^  lofing  more  oi  its  . 
weight  by  the  Immerfion,  mufl:  needs  retain  lefs,  and  fo  have  lefs  power  to*v 
Djeprcjfs  the  Inftrument  *twas  fattened  to.  ^  Which  Conclufipn  will  alfo  hold  . 
(though  the  Difparity  be  not .  fo- great   and  Confpicuous)  in  reference  to^ 
other  Metals,  as  Lead  and  Tin,  that  differ  in  Spdcifick  Gravity.  . 

This  Inftrument  may  be  of  Glafr^  Copper^  Silver^  or  almofl  any  other  S6li<t 
Bodyy  that  is,  or  may  be  made,  fit  to  fhat  on  the  Water,  with  a  GuineOy  &e. 
Hanging  at  it,  and  of  a  Texture  clofe  enough  to  keep  out  the  Water.     It- 
confifts  of  three  Parts  :  The -Alitor  Globulous  part  s  the  Stemor  Pipe;  and 
that  which  Holds  the  Coin. 
%  1%.         The  BaU  or  Round  part  of  «BCDE-  (if  of  ^Aktal)  confffls  of  two  thin 
Concave  Plates,  exadly  Sodered  together  in  the  middle  ^  and  at  thediflanteft 
parts  from  the  CommifTurej  there  ought  to  be  left  two  oppofite  LAleSy  one  in 
each  Plate,  for  the  two  other  parts  of  the  Inftrument.     Thi^"  middle  parr,- 
though  for  Brevities  fake  we  name  it  the5«7,  fhould  not  be  exaftly  Round; 
but  of  any  Shape  that  ftiall  be  found  fit  ro  make  the  Inftrument  keep  to  its- 
Ereft  pofture  fleadily  in  the  Water.     It  mufl  contain  as  much  Air  as  may 
fcrve  to  keep  the  Vfhole  Tnfirument  when  loaded,  from  Sinking  beneath  the 
top  of  the  Stem. 

The  &em  A  B   is  to  be  Soldered  on  to  the  BaB  at  the  uppermofl  of  the 
$Wo  montion'd  tbh.  It  may  be  either  Hollow  or  Solid :  But  it  ought  to  be- 
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made  very  flender;  that  the  different  Deprei&otis  of  the  Itiftrument  in  the 
Water  may  be  the  more  Notable.  And,  for  the  fame  reafon^  it  ought  not 
to  be  toe  Short,  efpecially  if  it  be  to  be  applied  to  other  Uies  than  the  Ex- 
amining of  Guineys. 

At  the  Undermoft  ol  the  two  Holei  in  the  BhU^  is  Thferted  and  Sblder'd  the  ^i^  ^n* 
underpioft  part  of  the  Aflrummt,  which  I  call  the  Screws,  or  the  Stirrupi 
The  Screw  F  is  a  very  fhort  Pieoe  of  Brais  with  a  broad  Slit  in  it,,  capable 
of  receiving  the  edge  of  the  Guinea,  which  with  one  ttim  or  two  of  a  fmall^ 
and  (light  lateral  Screw  may  be  kept  faft.ia  it,,  and  readily,  the  Operatioh> 
being  ended,  taken  out  again.  The  Stirrup  G  is  made  ot  a  piece  of  Wire, 
that,  a  little  beneath  the  bottom  of  the  BaOy  is  bent  round,  fo  as  to  ftand 
Horizon];ally,  that  the  Guinea  may;  be  iaid  on  it.. 

It.  would  be  convenient,,  that  the  widermofl  Stem  and  tbeiSr^rube  madeby     ^^*  194 
it^felf,  that  it  may  be  at  pleafurethruflupon  the  Stem,  and  taken  off  again. 
Fpr,  by  this  means,  if  the  BaB o£  the  Jhflrumentbe  made  large  enough,  you 
may  have  room  to  put  on  for  Ballafl,  as  occafion'ihall  require,  one,  two,  or  ' 
threefiat  and  round  pieces^ of  Copper^*  Lead',  &o.  witheacLof  them  a.Hole 
in  the  middle -fitted  to-the  Size  of  the  Stem,  fo  that  they  may  be  put  on  as 
near  the  Lower  part  of  the  Ball  as  you  think  fit,  and  then  the  Screw  may  be! 
tbruli  on^fter^  them^  not  oniy  ,to  take  hold  of  the  Coin  or  Metalline  mixture 
to  be  ExaminSy  but  to  fupport  the  thin  Plates. 

To  adjud  this  b^rument  for  the  ufe*  of  examining  Guineas ,  which  are  by 
far  the  moft  ufual  Gold  Coins^thu  pafs  in  Ef^latidy  you  muft  by  the  help  q£ 
the  Stirruf  or  ScreWy  .Hang,  at  the  bottom  of  it,  a  piece  of  that  Coin  which 
you  know  to  be  Genuine  and  (having  carefully  ftopt  the  Orifice  of  the  Stem 
(i(  it  be  a  Pipe}  that  no  Water  may  get  in  at  it,  Immerfe  the  In/hrumentlei" 
furely  and  perpendicularly  into  a  Veflfel  full  of  clean  Water,  'till.it  be  Depreft 
almoft  to  the  top  of  the  Stem,  and  then ;  lettingat  alone^  if,  being  Settled,  it  ^ 
continue,  in  th&  fame  Station  and  Pofture,  your  work  is  done,  if  it  Emerge, 
you  muil  add.a  little  weight  torit,  either  by  putting  into  the  ^enty  if  it  be-s 
Hollow,  fome  Duft  Shot,  Filings  of  Lead,  of  fome  other  Minute  and  Heavy 
Body,  .or  elfe  by  putting  on  the  fliortyStem  abovementioned,  that  comes  out 
beneath  the  Bally  a  flat,  round  and  perforated  piece  of  Lead,  of  Weight  fuf- 
(icient  to  enable  the  Guinea  to  Deprefs  the  weight  as  low  as 'tis,  defired :  But,  , 
if  it  fink  quite  under  Water,  you  muft  lighten  it  either  with  a  File,  or  by 
ferapiug  oc  grating* off  a  little  of  the Ballaft  Plate- abovementioned;  or,  if 
you  have  put  any  Weight  into  the  Cavity  to  poize  it,  by  taking  out  fome  of 
that,  till  yQu  have  made  it  Light  enough  :  This  being  done,  a  Mark,  H  is 
to  be  made  juft  at  the  place  where  the  Surface  of  the  Water  touches  the 
Aw,  and  then  taking  out»your  Ja/irumenty  fubftitute,  in  the  place  of  your     ^|;  {^v 
Guinea,  a  little  round  Plate  of  Brafs,  of  the  fame  Weight,  or  a  Grain  or  two* 
heavier,  in  the  Air  ;  and,  puttingjthe  hjlrument  into  the  Water,  as  before, 
fuffer  it.  to  Settle,  and  make  another  Mark  I,  at  the  Interfeftion  of  the 
Sum  and  the  Horizontal  Surface  of  the  Water. 

There  may  ^'though  'tis  like  there  very  feldom  wilU  happen  a  Cafe,  where- 

ip,  ^though  the  Principle,  our  Inftrumem  is  framed  on,  will  hold  good,  yet 

'  .  the 


X  Sr8  ) 

ths  SkHl)  b^y^JViiilbiftiof  otimwife,  to  ttbe  0ft  »ucli  of  the  Qnaatityor  Sub* 
ftftoce o£ clM»<^i>Mu^,\^tthou  alt»cmg or inpttsring ertfaer tfaej^jur^ or &aMf> 
the  piece  of  Coin  will  not  be  able  to  Deprefs  our  Inibruxacat  to  the  Ufual 
Mftsbt  aadma)^  thersbjr  make  it  to  be  jodgsd  Onmurjnt,  when  'tis-iadeed 
but  uto  Ligjhf.    But  kprefentl^  0mw:s,thaft  die  pr(^w>fedGMf4,  if  it  benoc 
Cmmtrftky,  is  otherwiie  Aln^fid ;  and,  thougb^it^does  not  cleariy  dccenDiBe^ 
v/jbether  that  tikewife  psoeeed  fipom  cbe  want  of  ^^lecASdk  CnnPitf  m  the  Mc* 
tal^  or ^imA  the Coift$  having:  been  fPi^kal oratkerwiie  fravdulendy  L^med; 
yea  it  pliably  r^oUes  the  doubt,  becanfe,  if  thr^want  of  Weight  appear 
by  the  Iiiftrmment  t^  be  very  great,  as  it  a&aily  does,  where  the  piece  haa 
been  Robbed  of  fome  of  its  SubAance,>iseft0oag  I^refiMiptioo,  that 'tis 
ratbax  Wafikd^  &c.  thui  CmmtrfiiMl.    Ho^etae,  ic  witt'be  fuit  to  prampt 
bin  that  ufts  it,  to  emqploy  the  fiattaace,  which  will  pvefently  affift  him  «> 
tefelve  ius  Doi^tu   For  if  the  Sn^Aed  Coin  have  in  die  Air  its  dueWdght, 
'twill  argue  diat  the  great  lighaiefe  of  it  in  the  Water  proceed";  horn  it^a 
not  beiag  of  the  ttquifice  finenefis;  and,  if  it  want  much  of  it8  due  Weight 
ia  tks  Air,  'tis  ftay  probsble,  that  'tis  Sf^/ffied,  &x.  rather  than  of  aoo^er 
Metal  thaaCoid 

Asy  other  kiBdt>f  Gild  OMj  ^that  is  near  about  the  Weight  dP  a  Guimu^ 
maybe  Examined  by  our  Infiruman  after  the  manner  above  delivered  li  the 
>Of»  be  Hbtvier  than  a  Guima^  as  is  a  twenty  Shilling  piece  oiBroaiGM^ 
^  BaB^  whether  internal  or  external,  of  dut  Ii^brummt,  asoft  be  takeBof^ 
that  46  Heavy  a  Coi a  inay  not  qoM  fink  it.  But,  if  it  be  Lighter  than  a 
Omma,  one  may  add  aamnch  Gold.  (oi.  the  iaxatAky)  beaten  into  thin  Plates, 
as  with  the  Coin  propofiKl,  will  make  up  in  the  Air  the  Weight  of  a  Guiaeg. 
For  then  this  Aggregate,  being  »amincd  as  if  it  were .«  Guktea^iU  difcovor 
ia  the  Water,  whether  the  Cotm  be  Jisgbi  or  O^umerfeit. 

This  Jnftrumem  may  be  aUb  mad&co  ferve  to  examine  tome  ferts  of  WhHe 
Mme}^  leis  Heavy  than  HalfCrowns.  And«  becaufe  it  may  be  ufefolto  know 
inGeneiai,  what  Coins  may,  and  what  may  not,  be  Esaunimed  bydiisorthat 
particnhir  Inftrument  proposed,  I  fliall  here  add  a  general  way  that  is  not  dif- 
ficult £br  finding  this  out ;  namely,  firft  by  Weighing  the  piece  of  GM  or 
Shver  in  the  Air,  and  afterwards  in  the  Water,  and  Subftrading  the  latter 
from  the  fimner,  to  obuin  the  Difference  of  the  two  Wdghts  :  And  next  by 
Weighing,  alfo  in  the  Air  and  in  the  Water  a  piece  of  Cc^per  or  Bra(s,  'li 
this  be  the  likelieft  to  be  employed  in  Ooumerfeiting  the  Crin^  and  obferviag 
likewife  the  Difference  between  thoie  Weights.  For,  the  lefTer  of  thefe  Dilfi^ 
itnces  being  Subtraded  from  the  greater,  the  remains  wfll  fhew,  how  much 
the  true  piece  of  Coin  will  out-Nveigh  the  other  in  the  Water,  and  confe- 
quently,  if  fo  many  Grains,  as  this  refidue  amounts  to,  bdng  Added  to  the 
Weight  of  the  Lighter  Metal,  do  make  afufficientlymaniifeft  Depi^ffion  of 
it  below  the  Mark  it  would  ftay  at  without  that  Addition,  one  may  probably 
Conclude,  that  the  Difference  between  a  True  and  Counterfeit  piece  of  Coin 
propofed  will  be  difcoverable  by  the  Inftrument.    But  it  may  be  Expedient, 
for  thoie  that  have  frequent  Occofions  to  Examine  Various  f^ts  of  Coip, 

to 
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to  hav^  a  fevcral  hjhmim  adi^iAcd  ftr  each  of  theat  to  fiMm^ma/E^lfiM  ibA» 
Fains  and  Trouble- 

With  this  kflrumentj  Pure  Ttin  pay  be  cettainly  Biftiagmfli'd  from  fuch 
zs  is  Adulterated.  For,  as  Goldy  being  the  Heavieft  of  Metal^  caimpt  be 
AnayM  by  any  other  that  wijl  aoc  I>q>iefs  our  i^rmnem  kfs  t^A9  Q^  qm 
do ;  fo  Tiny  being  the  Lighteft  of  Metals,  eannot  be  mix^d  with  My  othf  r 
that  will  not  Sink  it  Lower  than  unmixed  Ti'ir,  (fiill  fuppofipg  the  Wejigbt 
to  be  the  fame  in  the  Air.) 

After  the  fame  manner  may  PewMr.  be  Compated  and  £xaimn'd.  For^  ha** 
irtng  once  obferv*d  how  much.the  bfirumim  is  Depseft  by  a  pkce  fxf  Xiwp^ 
three,  or  four  Drams,  or  even  an  Ounce  Weight  of  Pesuur^  which  i$  MuK^^wn 
to  be  good,  and  to  contain  fiKh  a.  proportion  c£  Lead  tn  refercgace  ^  rh^  T^> 
if  you  load  the  Infintment  with  an  eqpally  Heavy  pjeoe  of  any  other  Ma£s  of 
Pewter  propounded,  if  the  Aftrument  Sink  deeper,  ^twill  be  a  Ggp  that  chis  fy^ 
mer  Proportion  of  Lead  may  be  very  probably  argued  to  exceed  in  the  mil* 
ture ;  I  fay  probably,  becaufe  perhaps  'tis  poffible  to  Embaie  Pfwier  by  Mix* 
ing  not  only  Lead,  but  other  Mineral  Subftances,  whofe  Sfefifidt  Grmfifff  is . 
not  well  known  :  But  yet  I  (ay  very  probably,  becaufe  the  Addition  of  too . 
much  Lead:  is  the  moft  Gainful  way  of  Adulterating /Vw^r. 

This  biflrumeKt  may  alfb  aflift  us,  to  make  fuch  an  Eftimate  as  wiU  not: 
much  Deceive  us  of  the  Knenefs  otG^idMd  its  difiering  JUlafsrwixk  SHver, 
or  fome  other  determinate  Metal. 

In  order  to  this,,  the  hfiruntent  may  be  fitted  to  fink  to  the  tip  of  the  Pipe 
with  (bme  determinate  weight  of  the  Fineft  Gold^sLSof  Z4  Giratr^heycaltthat' 
which  is  moft  Pure  and  Fine.  But  'twill  be  convenient,  that  this  Metal,  |n 
the  Air,  be  juft  an  0\ince,  or  half  an  Ounce,  or  fome  fuch  PetermiQate 
Weight,  that  is  commodioufly  Divifibie  into  many  aliquot  Parts.  Then  you 
may  make  a  Mixture  that  contains  a  known  proportion  of  the  Metal  where- 
with yoiiABay  the  Gold ;  asif  it  hold  19  or  15  parts  of  Gold,  and  onedF  Sil- 
ver; and,  letting  the  Inflrumem  fettle  in  the  Water,  Mark  the  place  where/ 
die  Surface  of  the  Water  cuts  the  &€m  or  Pipe.  And  then  piitting  i&aoother 
Mixture,'  wherein  the  Silver  has  a  new  and  greater  Proportion  to  the  Gold; 
as  if  the  former  be  an  i%th  or  a  v^th  part  of  the  Latter,  you  may  Obl^rve^ 
how  much  lefs  than  before  this  Deprefles  the  hfirumeut,  andfo  you  may  pro^ 
ceed  with  -^s  many  Mixtures  or  Degrees  of  Affays  as  3rou  think  fit,  or  can  be 
Diftinguifli'd  conveniently  on  the  Stem  y  being  always  careful,  that,  whatever 
be  the  Proportion  of  the  two  Ingredients,  the  Weight  of  the  Mafs  in  the 
Air  be  juft  the  fame  with  that  of  the  Pure  Goldy  vrhich  we  may  have  lately 
JTuppofed  CO  be  an  Ounce,  or  half  an  Ounce. 

By  the  (ame  Method. may  be  Examined  the  differing  ASays  ciPure  Siher^ 
upon  the  Admixture  of  fuoh  and  luch  determinate-Proportions  of  Copper,  or 
any  other  Metal  Lighter  in  Specie  than  Siher;  and  by  the  fame  way,  with  a 
flight  Variation,  'twill  not  be  difficult  to  Eftimate,  how  much  divers  Q»r«r, 
whether  of  Siher  or  Gold,  are  moie  or  lefs  Embas'd  by  the  known  Ignobler 
Metal  that  is  mixM  in  the  piece  propofed.  Thefe  Eftimates  (^which  may  be 
made  without,  much  TiouUo)  will  come  nearer  the  Truth,  sot  oooly  than 

the 
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^  the  EftimatesA^ont  to  be  made  by  the  TQUch-St^m,  bat  periiaps  too,  than  fome 
of  thofe  that  divers  make  with  Trouble,  Inconvenience,  and  Charge. 

It  may  be  alfo  Employed  to  Examine  other  NUxturet  beiides  ABafd  Coinsy 
and  that  if  the  Inftrunugnt  be  adjufted  to  an  Ounce/or  inftancc,of  Pure  Copper, 
it  may  help  Men  to  make  an  Eftimate  of  the  Alkij  of  7/^,  or  the  Quantity 
fA  it  that  is  often  times  added  to  Offer ^  to  make  different  ^rxs  oiXellMnal^ 
and  of  thofe  Metalline  Specula^  whetberP lain  orConcave^  that  ar&call'd  Steel 
GlaiTes,  as  alfo  of  Solders  confiding  of  certain  Proportions  of  Silver  and  Brafs, 
'  or  Copper  ;  in  at]  which,  and  divers  others,  the  J)ifcovery  of  the '  Propor- 
tion c^  the  Ingredients  m^,  on  fome-  Occafions,   be  Ufeful  to  Tradefmen, 
as  weU  as  deiirable  to  J^rtuofi.    Aad  though  I  hav^  Obferved,<  that  by  Mix- 
ture, Tin  and  Copper  acquire  a  Specifick  Gravity  fomewhat  differing  from 
what  their  Ingredients  promife  ;  yet,  (ince  theJnftrumemis  to  be  fitted  for 
fuch  EfUmates,  not  by  Calculation, .  buc  by  Trials,  the  Eflimates  may  be 
made  near  enough  to- the  Truth. 
^a[^S^..      *•  Longfince  I  tookNotice,  how  Light  arid  Silver-like  the  Pewter  was 
0. 116.  p.  ii\*  iivhich  defcended  to  us ;  but,  as  foon*as,  to  follow -the  Fafhion,  we  Changed 

it,  the  Weight  and  the  very  Colour  was  altered  ;  and  is  in  every  Change 

more  and  more  Embafed.    And,  if  our  Silver-Smiths  hold  on  their  Degra- 

"  ding  Mixtures,  I  fhall  Queflion,    whether  our  Silver-Plate  may  not  (hortly 

*  come  down  to  approach  our.  Fore-Fathers  Pewter :  J  mean,  in  the  Country, 

where  'tis  never  or  feldom  Tried. 

Jhi  freighter  III.  A  Glafs  Bubble,  of  about  the  Bignefs  of  a  Pulle?s  Egg,  was  pttrp6fe|y 
h^Mr! Boyilr*  Mowu  at  the  Flame  of  a  Lamp,  with  a  fomewhat  long  Stem  turned  up  at 
«.  50  ^  6ooi.  xht  End,  that  it  might  the  more  conveniently  be  broken  off.    This  Bubble 

being  very- well  heated  to  Rarifiethe  Air,  and  thereby  drive  out  a  good  part  of 
it,  was  nimbly  Sealed  at  theEnd,  and,  by  the  help  of  the  Figure  of  the  Stem, 
was  by  a  convenient  Weight  of  Lead  depreffed  under  Water,  theXead  and 
'Glafs  being  tied .  by  a  String  to  one  Scale  of  a  good  Balbnce,  in  whofe  other 
there' was  put  fo  much  Weight,  as  fufficed  to  Counterpoife  the  Bubble^  as 
it  hung  freely  in  the  midfl  of  the  Water.  Then  with  a  long  Iron  Forceps  I 
carefully  broke  off  the  Seal'd  End  of  the  Bubble  under  Water^  fo  as  no^Bubbie 
of  Airappear'dto.EmergeorEfcapethrough  the  Water,  "but  the  Liquor  by 
the  Weight  of  the  Atmo^herefprung  into  the  unreplenifli'dpart  of  theGlafs 
Bubble,  and  filled  the  whole  Cavity  about  half  full  and  prelently;  as  I  fore- 
told, the  Bubble  fubfided,  and  made  the  Scale  it  was  faflened  to  Prepondentte 
fo  much,  that  there  needed  4 'Drachms  and  38  Grains  to  reduce  the  Ballance 
to  an  Equilibrium.  Then,  taking  out  the  Bubble  with  the  Water  in*!;,  wedid, 
by  the  help  of  the 'Flame  of  a -Candle,  warily  applied,  drive  out  the  Water 
f which  otherwife  is  not  eafily  excluded  at  a  very  narrow  Stem])  into  a  Glafs 
Counterpoifed  before  ;  and  we  found  it,  as  we  expeded,  to  Weigh  about  ^i 
Drachnis  and  30  Grains,  befides  fome  little  that  remained  in  the  Egg,  and 
fome  fmall  matterthat  may  have  been  Rarify'd  into  Vapours,  whichadded  to 
the  Piece  of  Glafs  that  was  broken  off  under  Water  and  lofl  there,  might  ve* 
*ry  well  iunount  to  7  or  8  Grains.  By  nvhich  it  appears  not  only^  that  Water 

haEth 


hgth  fome  Weight  in  Water,  bat  then  it  Weighs  very  near  or  altogetheraS 
moch  in  Water,  as  the  felf  Tame  Portion  of  a  Liquor  would  Weigh  in  the 
Air.  We  Repeated  the  Experiment  with  another  Sealed  Bubble  as  big  aS 
a  great  Hen  Egg,  with  likeSuccefs. 

iV.  jiffT.  7.   1680.  Being  ofF  o£  PoHtalara  near  Sdfy  in  a  Calm,  Iletn^^^m^ 
down  a  BmU  70  Fathm,  fiopp'd  with  an  Excellent  good  tender  Cork,  wdl  ^jV^  *U»»^ 
Fitted,  and  the  Cork  came  up  in  the  Bottle  4  fuU  of  Salt  Water.    The  Bottle  ta!o!i\^t 
was  again  fitted  with  an  Excellent  good  Cork,    but  of  a  Woodinefs  or  ^^**       ^ 
Hardnefs  as  fome  Corks  are,  with  the  which,  being  letdown  in  like  than- 
fier,  the  Cork  continued  in  its  Place,  but  as  it  were  Bruifed,  and  the  Bot* 
tie  as  before,  about  -f  full  of  Salt  Water  :  Whereupon  I  took  a  good  Ox 
Bladder,  and  bound  it  four  fold  over  the  Month  of  the  Bottle  without  any 
Cork  at  all,  only  I  put  a  piece  of  Leather  to  keep  the  Glafs  from  cutting 
the  Bladder  ;  and  fo  ordered,  it  was  let  down  as  before,  but  taken  up 
without  any  Water,,  or  the  leaft  Moifture  in  it. 

May  1 8.  i68o.  Being  in  a  Stark  Calm  fome  Leagues  difiant  from  the 
Cbaft  q(  South  SfaiUy  off  the  goeat  Hills  of  Granaday  we  took  a  Bottle  and 
clapt  a  Leather  on  the  mouth  of  It,,  tying  over  that  a  fingle  part  of  the  Blad- 
der, the  which  we  lee  down  75  Faihcniy  but  it  came  up  apain  Entire ;  Wc 
then  made  a  Hole  in  the  Leather,  about  the  Bignefs  of  a  large  Pea,  and 
let  the  fame  down  again  75  Fathom^  but  it  came  up  perforated  in  the  Va« 
cant  place  where  the  Leather  bad  the  Hole  in  it,  ancf  almofl  full  of  Water; 
we  then  bound  over  another  part  of  the  Bladder  fingle,  and  let  it  down  but 
30  FatkoTHy  but  it  came  up  whole  and  entire;  whereupon  immediately  we 
let  it  down  50  Fathom^  but  it  came  up  broke  and  full  of  Water.  Then» 
we  again  fitted  the  Bottle  with  the  (aid  perforated  piece  of  Leather  and  a 
Double  Bladder;  and  let  it  down  50  FatBontj  but  it  again  came  up  Entire: 
So  again,  immediately  we  let  it  down  75  Fathom,  but  then  it  came  up  bro- 
ken and  full  of  Water; 

June  04.  itfSo.  Being  in  S9r  Degrees  of  Latitudiy  and  by  the  Ships  Ao» 
^ount  150  Leagues  Weflward  of  Portugal^  I  caufed  a  Ftcrence  Flask  to  be 
well  flopped  with  a  Bladder  over  the  Mouth  of  it,  and  Lowered  it  down 
30  Fathom^  but  it  was  taken  up  broken.  Whereupon,  imagining  that  the 
rougbnefs  of  the  Leads  Hailing  fo  tender  a  Body  lb  violently  through  the 
Water  might  be  the  breaking  thereof,  I  caufed  another  Fkuk  in  like  man- 
ner to  be  fitted,  and  clofe  by  it  I  tied  likewift  another  Floik^  fo  as  to  be 
bom  with  the  Mouth  downwards,  as  were  the  other,  but  which  was  not 
Stopped ;  and  thcfe  I  caufed  to  be  taken  up  when  they  had  been  but  10 
Fathom  under  Water,  and  found  them  both  Entire  ;  but  the  Open  Flaik  al- 
mofl  full  of  Water ;  the  which  being  emtied,  were  both  let  down  again 
and  taken  up  at  20  Fathm^  when  the  Open  Flaak  was  entire,  tho'  full  of 
Water,  but  the  Other  broken  to  pieces. 

Jmi.  8.  ^691.  In  the  Bay  of  Bifcayy  when  we  had  100  Fathom  of  Water,  b>  Dr.  oilvcr. 
we  took  a  Quart  Glafs  Bottle  flopt  with  a  large  Cork  r  And,Fafleningit  to  our  ""  *''***'•  ^* 
Plumbing' Rope  with  a  Lmd  at  the  End,  we  funk  it  to  the  Bottom  of  the  Sea, 

VoL  L  .  X  X  X  which 
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wiuch  as  foon  as  we  perceived,  v:t  drew  it  up  «gain^  and  found  the  O^fc* 

?iuite  preiTcd  through  xhe  Neck  of  the  Bottle  into  its  Cavity,  and  tbe  Bottle 
ull  of  Salt  Sea- Water.  We  Jlepcated  our  Exftrimait  with  aiio<:her  Battle  and 
Cork  in  the  fame  iranner  as  before,  but,  the  Cork  being  not  lound,  theSea- 
Water  foaked  through  it,  and  the  Bottle  was  half  full  of  Water;  fo  the 
Cork  reomined  in  the  Mouihof  the  Bottle,  not  prefed  dowa  at  all.  *  We  re- 
peated oK\T  Mxfmimem  a  third  time  in  ^o  'Fathom  of  Water,  with  a  voqr 
found  Cork,  and  vwxch  largier  than  the  k{o>)th  of  the  Bottle.  We  beac  it 
in  with  a  Hammer  as  far  as  it  would  go,  leaving  about  an  Inch  of  the  Cork 
^  above .  tbe  Mouth  of  tiie  Bottle.  I'he  Cork  at  this  ^rial  was  prefled  down 
only  into  the  Neck,  and  beqarae  Level  with  the;Mouth  of  the  Bottle  :  But 
I  really  believe,  had  we  had  lo  or  ao  Fatboms  of  Water  more,  it  would 
have  fucceeded  as  at  our  firft  Tryd. 

The  might  of  V.  I.  The  foUowii^  Bodies  were  poured  gently  into  a  Veffel  of  weB 
UT^d^^Tvi' k^Sontdi  Oak,  whofe  Concave  was  an  exad  Cuh'ckFoot.  Thofe  in  the 
iSf^'sc^^*''  Twelve. firft  Experiments  were  Weighed  in  Scales  turning  with  two  Ounces, 
tftoxfonir^  but  the  laft  Seven  were  Weighed  in  Scales  turning  with  one  Ounce.  The 
^^tf^il*  i^^.PMids  and  Owues  here  mentioned  are  Auerdufm. 
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1  A  Foot  of  fVbeat  (worth  tf  x.  a  Bufliel.)  '■ 

2  IVhmt  of  the  beft  fort  (worth  6  s.  4  i.  a  'Bulhel.  — 

3  The  fame  fort  of  ^i^^z^meafured  the  fecond  time. 
Both  forts  were  Red  Lammm  JVheat  of  the  laft  Year 

4  White  Oats  of  the  laft  Year.  

Tne  beft  fort  of  Oats  were  2d.  in  a  Bufhel  better  than  thefe. 

5  Blue  Peafe  (  of  the  laft  Year,  )  and  much  Worm-eaten. 

6  White  Peafe  of  the  laft  Year  but  one.    —        

j  .Barley   of  the  laft  Year  :  ( the  beft  fort  fells  for  i  j.  6d.l 

'   \      in  a  Quarter  more  than  this  i)  ^—     —  3 

8  Mdt  of  the  laft  Year's  Barkyy  made  two  Months  before. 

9  Field  Beans  of  the  laft  Year  but  one. 

10  Wheaten  Meal  (unfifted.)       -^ ■ 

1 1  Rye  Meal  (unfifted.)        ■ 
I  a  Pump  Water. 

1 3  Bay  Salt. 

14  White  Sea  Salt. 

15  Sand. 

16  Newcaftle  Coal. 


(  Pit  Coal  from    Wednesbury  dj,  but  this  is  very  uncertain  ? 
^^  1  in  the  filling  the  Interftices  between  the  greater  pieces.  ) 

18  Gravel. 

19  V/oodrA/hes. 


it-.    J. 

47  8 

48  4 

48  2 

zp    8 

49  i^ 

50  8 

41  2 

30  4 
JO  8 

31  o 
28  4 
52  8 

54  J 
43  12 

8y  4 
67   12 


53  9 
109  5 

y8  y 


Pun^^ 
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Pump-Water  *■ 
FtfDty 
Elm  Dry/ 
Cedar  Dry. 


■*«pi 


■■ », 


*«■ 


«*^ 


fValnut'TreeDry.  -- 

Crat-Tree  meanly  Dry  — — — 

Jtfh  meaiily  Dry,  and  of  the  Out-fide  lax  jpart  of  the  Tree. 

AJb  more  Dry,  about  the  Heart,— — •— — 

RIaple  Dry.      —   — ~   —  -  -  —  ■■   "  -^  *      ' 
Yew  of  a  Knot  or  Root  i6  Years  Old.' 

Beech  meanly  Dry.  — —  — — 

Oak  very  Dry  almoft  Worm-eaten. 


uoK  very  xjiy    aiiiiuit   vv urm-caLcii. _— — — 

i  Oak  of  the  0\/t-fide  fappy  part  Fell'd  a  Year  fince. 
Oak  Dry;   but  of  a  very  found  clofe  Texture. 
The  Same  tryed  another  Time, 
Logwood.- 
Claret.  — 


t^ 


-•     -U 


>w 


^mm^mmmm 


i*  mmmm. 


Moil  Cyder,  not  Clear.  - 
Sia-^Vate^  fettled  Clear. 
College  Plain  Ale  the  fame 

Urine. 
Milk.^ 

Box  the  fame. 
Redviood  the  fame. 

Sack. 

Beer  Vinegar.  - 

Piuh. 


mtmi 


mtm^0mm^^ 


PifCoal  of  Staffordfhire.  ^ 

Speckled  Wood  of  Virginia 

Lignum  Pita. 

Stone  Bottle. 

Ivory. 

Alahafter.. 

Brick.  — *- 

Ihddingt^n  Stone^  the  Soft  Lax  kind.    ■■         — 

Burfotd  Stone,  an  old  Dry  Piece. — 

Paving  Stone,  a  hard  Sort  from  about  Blaidon. 

Pint. ■ 

Glafshi  -a  Quart  Bottle. 
Black  Jtatian  Marble. 
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•►•^ 
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White  Italian  Marble  trycdtv/icc. r>    r     rn 

White  Italian  Marbte  of  another  fort,   of  a  vifible  Clofer  Texture. 

Block  T)n. 

Ccfp'per. 

Lead.  --~ 

Quick  Siher. - 

\Oui(k  Silver."  

X  X  X  2 


lOOO 

546 

60Q 
tfi3 

V^ 
845 

755 
760 

854 

753 
870 

929 

P32 

P13 

993 
1017 

I0a8 

1028 

1030 

103 1 J 

103 1 

1031 

1033 

1034' 

1150, 

1240 

1313 

1327 

1777 

1825 

1872 

ip7P 

2029 
2049 
2460 
2542 
2666 
2704 
2707 
2718 
7321 

8843 

if  345 

140 19 

iii£i 

The 


The  Specifick 
Gravities  rf 
feveral   B^diesf 
by  tbe  DheBM 
rf  tbe  PbiU 
Society  ^rt  Ox- 
lonL 
lb.  f.  927. 
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The  laft  Experifmnt  was  tried  with  another  quandty  of  (^ick-S$hfi^ 
which  had  been  ufed  in  Water  in  the  preceeding  Experiment :  However^  I 
rather  truft  the  laft,  for  that  I  found  a  fmall  miftake  (  though  herein  the 
Calculation  allowed  for)  in  the  Weight  of  the  Glafs  xontainii^  the  S^jMk- 
Siher^  in  the  Trial  before. 

The  Solids  here  mentioned,  were  Examined  Hydr^nticaBy  by  Weighing; 
them  in  Air  ahd'Water ;  but  the  JPIuids^  by  Weighing  an  -^equal  Portion  ot 
each  in  a  Glafs  holding  about  a  Quart.  The 'Numbers  fhew  the  Proportioa 
of  Gravity  of  equal  Portions  of  thefe  Bodies  :  But  if -of  thefe  Bodies  we 
take  Portions  equally  Heavy,  their  Magnitudes  wilLbe  reciprocaUf  proportional 
to  their  correfpondent  Numbers  :  e.g.  aCubicFoot*of  J^^n-iste  a  Cubic 
Foot  i)f  Alabafier  in  Gravity  as  looo  to  j  8.72 ;  but  a  Bound  Weight  of  IVor 
ter^  is  to  a  pound  Weight  of  Aldbajter  in  Magnitude  as,  aSji  to  looo.  So 
that,  'knowing  by  the  former  Table,  the  Weight  of  ^  Cubic  Foot  of  Wa- 
ter^ and  by  this  proportion  in  'Gravity  hetyvixtTTater  nnd  Alatafter  ;  we  may 
by  the  Rule  of  Three  find  the  Weight  oT  a  Cubic  Foot  of  Alabafier^  and 
.{0  of  any  other  of  thefe  Bodies  ;  or  we  may  know  their  Magmtudjthyijxy^- 
ing  their  Gravity.  So  that,  an  irregular  piece  or  quantity  >of  theie  Bodies 
being  offered,  *tis  but  Weighing  them,  and  we  <nay  know  ^heir  juft  Magrur 
fude  without  farther  trouble. 
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Pump-tVater 
Cork. 


Sqlf(^iaA   fVood. 
Juniper  Wood  /DryJ 
Plum-Tree  if  Dry,) 
Maflic.         -^— 
Santalum  Gtrinum. 
SantaJum  Album. 
Santalum  Ruhum. 
Ebony. 


Lignum  Rhodium. 
Lignum  Affhaltum. 
Aloes. 


^ 


Succinum  PeBucidum. 
Succinum  Pingue 

?et.  

'he  top  part  of  a  Rhinoceros  Hnm. 
The  Top  part  of  an  Ox  Horn. 
The  (  Blade;  Btme  of  an  Ox. 
An  Humame  Cakulnk, 
Another  Cakulus  Humanm. 
Another  Calculus.  — • 

IBrimfione,  fuch  as  commonly  Sold. 
Borax  .  ■ 


iM 


1000 

66i 
«49 
809 
1041 
1I18 
1 177 
1125 
117P 

"771 
1065 

1087 

1x38 

1242 

1840 

1556 

1240 

1433 
166^ 

18x1 

1720 

Al 


Jl  spotted  ROuiom  HvUe. 

K'GaKy-Ptt. 

Oyfier  SheU, 

MurexSheB. 

LafU  Maaa 

SeJemtis.  — 

Wood 


C  st$ ) 


in  Louib  Neagh 


Onyx  Stone. 
TwrcouStoni. 

Englifb  Agat.  

GramrnatioA  LafU. 

A  Cornelian.  — -— 

CoraBacbates. 

Talo. 

Coral. 

Jf/acinth  (Spurious.) 

Jafper  (SpuriousJ 
A  Pdlucidc  Pebble. 
Reck  CryftaL  -— 
Cryfta/him  Difdiacl^am: 
A;  Red  Pafte. 

iMpis  Nefhriticus. 


■«■ 


Lai>is  Jmiwaui  {rata  Woks. 

Lapir  Laxjdi. 

An  HMt. 

Sardachutet. 

A  Granat. 

A  Golden  Marcafite. 

A  Blue  suae  -with  Ihining  Particles. 

A  Maurd  Stouey  yielding  i  part  in  i6o  Mttal. 

The  Metal  thence  Extraaed. 

The  (Tcpntcd;  Shier  Ore  <A  Woes. 

The  Mttid  thence  Ertraaed. — 

Bifmuth. 

^eker. 
Salter  Solder 
iron  of  a  Key. 

Ca&Braf''  ~; 
Wroi^ht  Brafs. 

Hammer'd  Brafs. 

AFalfe  Guinea. 

A  True  Gmnea. 

SterUns^her- 

A  flw// l^alf  Crown.    - 


2510 
2508 

.2$I2 
2515 
2568 

2^57 
2689 
2631 
\666 
'  2^4! 
2dyp 
2704 
2842 
2894 
25>i3 

3054 
3288 

35^8 

3978 

4J8P 

3JOO 

26|;o 

8$oo 

74^4 

1 1087 

706J 
83^2 

7<J43 
7852 

8100 

8280 

8349 
yo75 

18888 

10535 
9468 


I 


^ 


EJkSinm 


\ 
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A  QM  Coin  of  Bmbarj.     ^ 

A  GiM  Medal  from  Aitr0C€9. 

A  Afe»/fc  Gold  Ducat.     — 

A  CroU  Coin  of  Alexanders. 

A  G/>  W  ^e^/tf /  t)f  Qaccn  Marfs. 

A  :G(?W  Mrf/r/  of  Queen  EiizMbetVs. 

A  jftfoii/  efteemcd  to  be  near  Fine  Gold: 


f«67rr 

17548* 
18420 

19100 
19125 
I96l6\ 


TU  Difirent        ^'*  ^'  ^^^^^&y  ^^  given  US  the  following.  Table 
iveight  offetfe-  of  CottiG  more  Ufual  Liquors  in  tliQ  Coldejl  Time>  and 

rat  Liquors  in 

Winter  and  ... 

Summer;  Ij      .T 


of  the  l^driow  fVeigbts 
in  the  Ifottefi. 


M.  Hombefg. 
D.  2^2.  p,  5)0, 
rid^  iN^ 
^  I.  2. 


^he  Araometer  full  <rf  Afyxury. 
Oil  of  T'artar. 
Sfiritoi  Urine: 
Oil  of  r^^/Vo/. 
^^l^iriV  of  JV?fr^ 
^rrft  of  Sab. 
Aqwi  Fortis. 
Vinegar. 
Spirit  of  Wine. 

River  Water 

DifiiDed  Water. 

This  Empty  Arameter  Weighs 


Zp  Summer. 


]»  Winter. 


VII.  I*  Having  poured  a  ftroagly  AkalnM  Menfiruum  (I  ufed  that  ipade 
fj^^/^|,y:  of'  Fi>f^  Nhrey  diflolved  by  the  moiftuxe  of  a  Cellar)  into  a  Pipe  of  Glafs, 
iTcwifV-m*  tf/f^ealed  at  one^nd)  and  not  full  a  quarter  of  an  Inch  in  Bore;  that  the  Ca- 
Dt^iqim^'   Vity,  Vlftch  in  *  greater  <l«pth  woi^U  Jeem  Jefs  deep>  might  be  the  more 
Vtb^^'iTtms.  ooblpifcuous :  Wegently  pouted  on  it  fome  highly  Dephlegm'd  Sfirit<^l  Winey 
lindtbi'ir  ^If^'e-  whjch  we  knew  would  not  Mix  with  it,  but  fwim  above  it,  and  prefently, 
ti"hdr.'^)\l   as  we  had  guefs'd,  we  found  the  Figure  of  the  Surface  o£  the  Lower  Li- 
n.  131.  p.  775.  qupr  Changed,  and  the  Cavity  quite  deflroyed ;  the  Surface  that  leemcd  as  it 
Jan.  Ad.  1^76.  -.^'j^^  c6mmon  to  the  two  Comiguom  UquorSj  appearing  Flar»or  Horizoncal. 

And  fudh  a  Level  Superficies  we  had,  by  putting  thefe  two  Liquors  together 

iii  SL  much  Wider  Glafs. 

2.  We  found  alfo,  that  by  Employing  Oyl  of  Turpeminey  inllead  of  the 

Spirit  o£  Wincy  the  Liquor  did  almoft  totally  Lofe  its  Cavity. 


3.  But 
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J.  But,  if,  infiead  of  DeSquated  Taiftar,  we  put  common  Water  iato :the 
"Pipe,  we  found  this  Liquor  to  retain  its  jConcave5urfacfcy. though  we.put  to 
it  .foioc  Oil  of  Turfentiney  and  left  ft  to  reft  upon  the  Watera  good  whilfii 

4.  Haviia^  provided  Tome  pure  Oil  of  the  Gum  of  Guaiacumy  and  poured  a 
.  Uotle  of  it  into  a  flender  Pipe,  wd  found  the  Upper  Superficies  of  it  to  be 

Concav^f  aJmoft,if  ootaltogether,  likethat  which.  Water  would  have  h)ad  in 
the  fame  Pipe.  £ut,  when  I  put  a.  little  Water  upon  this  Oily  icforofeotly 
changed  the  figure  of  Jts  Surface^  which  became' viiibly,  though  :  dot  very 
much,  Protuberant  or  Convex, 

5.  Having  put  fome  Oil  of  T'artar  into  the  flender  Pipe,  and  put  £b|iie 
Drops,  of  the  .Od  of  Guaiacum  to  it,  .we  found,  that  this  Liquor  did  not  lua- 
jii&iUy  ahet  the  Concave  Figius  of  the  Surface  of  the  Liquor  ^o^,  ^ai  jhe 
Oil  of  Turpentine  had  done;  And,'  having  for  Curibfirids  faice  wsuriLy  jpKHired 
a  little  Water.upan.theO/7of  .(x///z/i2c//7»,  I  found,  as  I  iiad  reafon^to  lufped, 
that  the. upper  Superficies  of  it.Chr^nged  prefently  from  a  Concave  FigurtJto 
a  Convex,  (6  that  this  Oil  in  the^idft  of  the  other  two  Liquors  appealed 
like  a  liule  red  Cylinder ;  which,  inllead  of  having  Circular  Safes,  was  Pro- 
tuberant at  both  ends  ;  but  more  .at.  that  which  touched  the  ©//of  Hiiztar. 

.6.  I  putfome  Ejjential  Oil  {v^sXll^fts  call  it/of  Clows  intba  new  flender 
Pipe,  aiid,  having  obferved  it  to  be  (bmewhat  Concave  at  the  Top,  wher^;it 
was  Coiitiguous  to  the  Air,  we  caufcd  a  little  Common  tVatex  Tperiiaps  a 
quarter  oi  a5poonful  or  lefej  to  be  put  to  it,andfound,as  weexpa3:ed,tho 
Surface  of  .this  0#7alfo  to  be  Tumid.  And  in  regard  tbi^  Liquor,  as  ivcU  .as 
the  foreraentioned  itW  oi GuaiatUfHy  tliough  Jt'Were  fa  Jieavy.astoiink.ittto 
Water,  would  not  do  fo  in  Dieliqvated  Salt  of  Tartar,  we  didi  into  another 
flender  Pipe,  put  firft  foraeof  thislafl:  named  Liquor,  then  foiiie  of  thc/iro- 
niatic  Oily  and  laftly,  a  little  Common  Water ;  by  which  means  wefcwand, 
that  the  lAtxlc  Cylinder  of  0/7,  did,'  like  that  of  ti\G>Oil  of-^Guiacttmi  ap|wr 
Convex  at  both  ends,  but,  was  until^e  it  in  oiieCii^un^fiance,.tha(t,ch^<J^7 
o(  Clcves  appeared  more  Convex  at  the  uppei?  end  whef e  ^twas^Contigoous 
to  the  IVatery  than  at  the  Lower,  that  leaned  upon  the  Sixrface  of  ;the.»  Qi7 
of  Tartar.  .  '  ;   ' 

7.  Having  taken  a  little  flendorGlafs,  that  was  much  longer,  but  of  the 
like  Bore. with  the.fcroier,  weipnntinto  it  ia  fm^ll quaiitity  h£  Qnidi.' Silver^ 
and,  having' taken  ^notice  how  ti)6 -Upper  $upeij(idiesfi\^€wl  in' Jxhe.faidi^ 
above  the  Level  of  the  Baits' where  it  touched  i  the  Gtifs,  we  Routed  fcole 
Water  upon  it,  and  found  a  iManifeft  and  CoQiflderable  DeprrQflkviof  the 
Surface,  though  the  Protuberance  were  not  quite  Suppreffed.  '.! 

8.  This  Pkammenen^  having  beeo  fetig^ter!fe<;ufrityTevemLti^s;;Rtpeat- 
ed,  fomedtpesit  feem'd,  that  Vfhen^Akf^'uii^  lo9igiE^> 
the  pepfreffion  of  the  M^rrtt/^At/ Surfaces-Was.  IJbme what  greater.*  But  this  did 
not  fo  conftantly  happen  ;  But  w6^ften<5bfetved,  that,  though  a  veiiy  little 
Water  fufficed  by  its  Contaft  to  make,  in  the  Judgroe;ptof  the  Eye,  %  mam* 
feft  Abatement  of  the  l^irotuberance  of  tht  Quildi-Sihuer  ;  y^t  io  had  not  the 
ian>e  efta(9:^onthat'^B6nderoii|  Fluids  that  it  had^  when  beiftgJnciteafed  almoft 
as  high  ^astbeleDgih-c^'Chei  Pipe  wotdd              a^eater  Weight  of  it.. was 

Incumbent 


Incumbent  on  the  MBrcwyy  iot  then  I  manifefilyperceiired^  and  (hewed  t» 
others,  that  the  Surface  of  the  Qmdh  Sher  being  Depieffed  almoft  toa  Ee- 
vel  in  thofe  Parts  of  it  that  were  near  riie  infide  of  ther  Glafs,  there  v  as  a* 
bout  the  Middle  of  the  Surface  an  Elevation  of  Mercurial  Matter^  that  ap- 
pealed to  be  rather  more  than  a  half  Globe,  and  was  to  the  Heightof .  its 
full  Semidiameter,  raifed  above  the  reft  of  the  Mtmaial  Surface^  and  in 
that  State  it  continued,  as  long  as  I  thought  fit  to  let  it  do  &«  And,  left 
this  Tryal  (hould  Impofc  upon  me,  I  caufed  it  to  be  more  than  once  Repeat- 
ed ;  and,  the  better  to  connrm  it,  I  afterwards  caufed  the  Incombent  ivaur 
to  be  Little  by  little  fuck'd  upi  and  found  as  Lezpeded^  that,  when  the  In- 
cumbent Water  began  to  be  too  much  (horten'd,  the  litde' Teat  or  S^ment 
of  a  Sphere,  Utely  mentioned,  beean  to  be  fomewhatflatned;  and  Subsided 
more  and  more  as  the  Water,  was  Further  taken  o£ . 

p.  Having  conveyed  into  one  of  ouc  Paeumatioal  Acetvert^  a  Couple  of 
inch  (lender  Pipes  as  have  been  already  defcribed,.  one  of  them  Fumiihed. 
with  Ommon  Water^  and  the  other  with  i^UdLSilver^  we  caufed  the  Common 
Air  to  be  diligently  Pumped  out,  without  obferving  any  Senfible  Change  in 
the  Concave  Figure  of  the  Watei^ :  Biit,*as  for  the  jQ^  Sher^  I  knew  nor 
what  to  conclude  about  it.  For,  having  Repeated  theTryal  twice  or  thrice, 
the  Mrrcmy  fometimes  feem'dmanifeftly  to  Swell,  to  be  more  Protuberant  up- 
on the  Exhauftation  of  the  Receiver y  thati  when  itrwafrput  in,  efpeciallywhen 
its  Figure  wa»  attentivdy  Viewed,  andthe  External  Air,  that  was  Pump'd 
out  but  flowly,.  was  fufier^d  to  Reenter  with  all  convenient  Celerity,  fiut 
that  which  .yet  kept  me  -  doubtful  was,,  that  I  obferved,  That,  upon  the  di* 
ligentwithdrawingofthei  Air's  Breflureupon  the  QuiAS^iwr^  there difclofed 
themfelvei  fome  little  Bubbles,  which,  I  fear'd,  we  bad  not  been  able  to  free 
it  altogether,  from,  and  which  might  be  fufpefted  to  have  ibme  Intereft  in 
^e  PhMomemm  We^alfo  conveyed  into  oiv  Recetver,  a  clear  CjmicalOil  that 
was  heavier.than  Watery  and,  whilft  it  was  Contiguous  to  it,  had  not  a  Con- 
cave but  aConvex  Surfiice,  and,  having  placed  the  Pipe  fumifh'd  with  bodi 
Liquors.  in:the  Piewmttical  Receiver^  we  Pumped  out  the  Air,,  without  findhig* 
that  the  Oil  fenfibly  altered  its  Protuberant  Surface,  as  neither  did  the  Wa* 
ter  lofe  the  Concave  Figure  of  it's  upper  Surface. 

I  o..  In  took  Fix^d  Nitre,  (or  which  is  Analogous  to  ic,  Sak  oilwrtar) 


UAveAfer  Deliquium  into  a  Tranfparent  Liquor,  and  having  filled  a  clear  Viol 
half  foil  with  this,  I  poured  on  it  a  convenientquantity  of  Vimus  Sfmtex%St' 


ly  Rt£tifiedy  that  there  might  be  no  Phlegm  to  occafion  an  Union 
the  two  Liquors,  which  ought,  as  ours  did,  to  retain  Diflin&  Surfaces,  and 
fpe<dily.]tigainthem,though  the  Gfaifs  were  well  fliaken.  Then,  having  found 
by  a  Tryal  formerly  mentioned,  thatCommon  Oil  of  Turpentiney  if  employed 
in  a  Competent  Quantity,  will  not  totally  (had  much  lels  will  readily;  Dip 
folve  in  ^trh  of  Wine,  and  alfo  having  Obferved  (what  may  feem  fomewhat 
fimnge)  that  if  this  Sfirit  of  H^ire.  be  exquifitely  Dejphli^m'd,  the  Oily  though 
n  Chymical  One,  will  not  Swim  on  it,  but  Sink  in  it ;  I  warily  let  fall  fome 
drops  of  Oil  into  the  Spirity  and  had  the  pleafure  to  fee,  as  I  expeded, 
that  they  fell  towards  the  bottom  of  tbeGlafs,  till  their  Defcent.was  ftop*d  by 
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"  ihe  horizontal  (tot  it  Vas  nbt  Concave)  Sarfate  of  the  Akhatizat  'Uquor  of 
^Fix^d  Nitre.,  And,.bccaufc  my  defign  was  chiefly  to  obferve  the  Superficial 
"^Figure  of  a  Fluid  Encompaflcd  by  other  Fluids  without  touching  any  So- 
lid Body,  I  Ihall  here  take  notice  of  the  chief  Phamnana  that  were  produc- 
'ed  of  that  kind,  without  Staying  to  Enquire  into  the  Caufes  or  the  Confe- 
quences  of  them. 

1.  If  the  0.>  Drofs  were  but  Cnall,  they  feemM  to  the  Eye  cxadly  enough 
-Sfherical  For,  the  Oil  diftering  but  very  little  in  the  ^ecifak  Gravity  fk)m 
^he  !^irit  of  Winiy  the  Drops  did  but  juft  touch  the  Surface  of  the  fubja- 
cent  Akali  y  and,  the  fame  Drops  being  but  fmall,  thci  r  own  Weight  was  not 
great  enough  vifibly  to  Deprcfs  them,  and  hinder  that  Roundnefs  which  the 
Prefliire  orthe  Ambient  Spirit^  or  their  own  Vifcofity,  endeavoured  to  give 
them. 

2.  If  an  Aggregate  of  Drops  were  conlidcraWy  bigger  than  thofe  newly 
mentioned,  as  if  it  had  about  a  third  Part  of  an  Inch  in  Diameter,  it  would 
then  tnanlfeftly  lean  iipdn  the  Akalixat  Liquor  as  upon  a  Floor,  and  appear 
fomewhat  Ellipticdly  (tor  fame  little  part  of  the  bottom  was  a  Plain  j  ;  the 
Weight  of  the  upper  parts  Depreffing  the  Drops,  and  making  the  Horizontal 
Diameter  fomewhat  longer  than  the  Tranfverfe. 

3.  If  a  yet  greater  Portion  of  0/7  were  let  fell  upon  the  Heavy  Liquor, 
it  would  for  a  pretty  while  appear  in  the  form  of  a  fomewhat  Imperfed  He- 
ntifpfjerey  or  feme  other  large  Se6>ion  of  n,  Spherey  the  lower  part  being  cut 
off;  (as  if  a  Globe  were  divided  by  a  Plainj  by  the  Horizontal  Surf^eof 
the  Deliquated  Salt. 

4.  But,  if  the  (^antity  of  0/7  were  not  too  gttat,  'twas  pretty  to  obferve, 
that,  though  at  firlt  putting  itij  itdid  perhaps  fpread  itfelf  over  the  Subjacent 
Liquor,  and  lie  as  it  were  flat  upon  It ;  yet,  by  little  and  little,  (for  ^wasbut 
flowly')  it  would  by  the  Aftion  of  the  Ambient,  concuring  withit*s  own  Te-r 
nacity,'be  raifedabove  the  Surface  of  the  Fluid  Niti-e,  and  be  Reduced  to  the 
Figure,  either  ctf -half  a  Globe,  or  of  a  greater  Segment  of  a  Globe,  or  even 
-o£  an  Imperfeft  Ellipfis,  according  to  the  Bulk  or  Weight  of  the  Oil. 

5 >  Though  thefe  Globules,  or  Portions  of  0/7,  did  oftentimes  readily  min^ 
glcj  when  they  touched  one  another,  yet  divers  times  alfo  we  obferve<C  thati 
having  warily  approach^  them,  we  were  able  to  make,  them  touch  without 
"Mingling,  infomuch  that  we  have  with  pleafure  madethem  fo  far  bear  againfE 
one  another's  Surfaces,  as  manifeflly  to  prefs  them  inwards,  though  being 
parted  they  would  prcfcntly  Refume  their  former  Figure.  But,  in  cafe  any 
of  thefe  Oily  Pmiom  came  by  a  more  Preffing  contaft  to  be  United^  they 
would  theil  alter  the  Figures  they  had  whilft  feparate,  and  take  another 
fuitable  to  the  Bulk  of  the  Aggregate. 

6.  When  a  large  Portion  oiOil  refted  upon  the  Saline  LiqutrSy  if  then  the 
Ambient  Spirit  w^s  moderately  and  warily  Agitated,  'twas  not  unplea&ntta 
obferve  the  various  Figurations,which  theConvexand  Protuberant  partof  the 
mutilated  Globe  would  be  put  into  bv  the  Shakes,  without  any  Vifibte  Solu- 
tion of  Continuity,  or  confidcrable  Kfotion  of  the  whole  Body,  which  wcmki 
very  quickly  recover  its  former  Figure.    Though,  if  the  Agitation  Were  tpb^ 
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trong>  fomp  Fortions  would  be  quite  bx^cn.  oS,  luid  prdSbotly  twned  i 
to  Little  Globe& 

11.  I  tried  to  produce  toother  PbMomemVp;  that  woukl  not  have  beenuii- 
plealant^  by  putting  together  in  a  fomewhat  large  VefTel^  with  other  Liquors^ 
two  Oils,  Cwhereofone  if  I  mifiakenot,  was  (rom.Tjfrfemine)  vfhich  firft  by 
reaibn  of  the  Oleaginous  Nature,  wherein  they  agteed,  might  exa&Iy  mingile 
and  make  a  Cpmpounded  Liquor  9  and  then,  by  reaibn  of  there  being  one 
Heavier,  and  the  oth^r  Lighter  in  ^^a^^.than  Water,  might  by  this  Liquor 
be  again  fepaiated,  and  Include  betwixt  them  the  Liq\ior  that  had  Divided 
them.  But  I  found  that  the  Oi/x  being  once  united  would  not  be  eafily  par- 
ted, but  aqcording  to  the  Prevalency  of  the  Lighter  or  Heavier  Ingredient^ 
in  the  mixture,  the  Compounded  0//,  would  almoft  totally  either  Emerge  to- 
thctopof  the  Water,  or  Lie  beneat;h  at  the  Bottom  of  it;  1  fay,  almofl total- 
ly, becaufQ  fome  Part  of  rhe  Oi/,  whicK  was  not  perhaps  all  uniformly  MixM, 
did  not  keep  in  a  Body  with  the  red;  but  either  was  feparated  from  the  Mafs 
in  the  form  of  Globules,  or  elfe  flicking  to  the  Hde  of  the  Glafs,  had  the 
other  part  of  its  Superficies^  which  was  Contiguous  to  the*  Wa^er,  very 
Varioufiy  Figuredj  acpording  as  thq  Bulk  ;aad  Degree  of  Gravity  of  the  ad- 
hering Oilj  and  other  Circumftances  happened  to  Determine. 

Thefe  are  fome  of  the  PhsttOTmna  \  obfcrved  in  Oil  of  Turpentine^  when 
*tWai  invironed  only  with  Fluids;  but,  if  it  were  permitted  to  be  Contigu* 
ous  to  the  Infide  of  the  Glafs,  and  fo  to  faflen  part  of  its  Surface  to  aSolid^^ 
the  greater  part  of  the  Surface,-  which  remained  expofed  to  one  or  both  of 
the  Contiguous  Liquors,  would  partly  by  their  Aftion,  and  partly  by  the 
Gravity  of .  the  Oil  itfelf,  be  put  into  Figurei.  fo  VarioHi^  and  fometimes  fo 
Efctravagant^  that  'twas  much  n^ore  pleafont  to  behold.  them>  than  it  would . 
beeafy  to  defcribe  them^ 

12.  Omfining  Fjuids  may  have  Diftiod  Sur&ces,  without  having,  at  leaft 
in  many  Ppfitions,  R^ailions  differing  enough,  or  Reflexions  Strong  enough, . 
to  make  the  Plain  that  Difbrminates  them,  obvious  to  the  Eye.   Thus,  when . 
the  0//of  Tattar,  or  Nitron  Alcaliy  th^t  I  employed,  happened  to  be  very, 
QcjM*  ^d  Qolourleis,  I  have  i^ore  than  once  made  highly  ReEli/ied  Spirit  of 
^;i<  Float  upon  it  fp,  that  in  moft  Pofitions  the  Vm  feem'd  to  have  in  it<^ 
but  oqeupifon^nXiquor  j  the  Plain  that  divided  thc^  two  Fluids  being  unapt 
tf>  be^diiceToed,  but  in  a  Pofition.  wherein  the  Rays  of  Light  pai&ng  thence 
i^  the  Eyfe  fell  very  Obliquely  on  it ;  and  indeed,  when  there  was  no  little 
Duft  or  other  Feculency,  fwimming  up6n  the  Surface  of  the  Oil  of  Tartar ; 
I  hfui  fometi^ies  much  ado  to  convince  Ordinary  Spe(5Utors,  that  the  Vial, . 
i^  twa  djAind  Regions  of  it,  contained  two  VnfociabU  Uqmn. 

13.  We  took  a  Deliquated  Akali,  made  of  Nitre  znd  Tartar ^  and  deeply 
TJnged;  vith  Cocbiiteel;  and,  tliat  the  Liquors  might  not  only  be  Heteroge- 
9V»^%  but  as  differing  in  Gravity  and  Denfity,  as  we  could  make  them,  we 
fiouied  on  it  a  peculiar  kind  of  Oil  lighter  than  Spirit  of  n^ne,  and  holding 
th^  Pljitt  where  the  two  Liquors  were  Contiguous  in  a  convenient  Pofition, 
JR  j^^^Qrof  the.Light  and  the  E^ye,  I  obfcrved  it  to  make  a  fliangely  vivid 
ik^w.of  the  Incident  Beaw  of  Light ;  So  that  thisPhyfical  Sur&ce  which 
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^was  fUt,  )odk*d  almoft,  for  *twas  not  fo  Sficuldr,  like  that  of  Qnitk-Siher  i 
aiid>  when  I  kept  it  'till  Night,  and  confidered  it  by  the  Light  of  a  Candle^ 
the  bright  Figure  of  the  Flame  was  ftrongly  Refle&ed  almoft  as  from  aCiofe 
Specular  Body ;  which  tempted  me  to  fufped:>  that  there  might  be  fomething 
wk  than  the  bare  fmoothnefs  of  the  Surface  of  the  AkalixM  Uqutn  to  produce 
fo  brisk  a  lUfieEtion ;  and  the  rather^  becaufe  I  did  not  Obferve,  that  there- 
mains  of  the  fame  Tinged  Akaliy  which  I  kept  in  another  Glafs,  nor  a  Por- 
tion of  the  fameO/A  which  I  hadalfo  by  me  in  a  feparate  Vial,  did  eitlierof 
them  afibrdfo  Vivid  a  /If/^m  from  its  Surface ;  tho'I  did  the lefs  wonder 
at  this,  becaufe  of  the  great  Difpofition  to  RefieB  Ughty   which  I  had  for^ 
metly  the  Curiofity  to  Obferve  in  the  foremention'd  Oilj  whai  I  joyned  it 
with;Other  Liquors.     I  ihall  add,  that  looking  on  this  Liquor,  as  a  Body 
wiiicb,  though  it  have  all  the  neceifary  Quantities  of  an  0/7,  does  in  regard  of 
its  Origin,  and  fome  Properties  I  have  found  in  it,  differ  from  common  C%^ 
mical  Oils  ;  I  was  invited  the  more  to  obfen^e  its  Phemmena  in  reference  to 
RefieSUouy  and  I  found  among  other  Things  (not  pertinent  to  this  Place,) 
Snfty  That  the  Confining  Ptam  ofcm  mentioned  between  the  Tinged  Alcali^ 
and  this  Liquor,  did  not  appear  Red  itfelf,  nor  communicate  that  Colourto 
the  Image  of  the  Flame  ola  Candle  Refleded  froel  it.  Secondfy,  That  when 
I  warily  flioak  the  Vial,  which  contained  the  two  Liquors,  the  uppciAnofl 
would  be  reduced  into  a  feeming  Froth,  confiding  of  a  great  number  of  Im-. 
perfedly  Globular  Bodies,  which  after  a  while  Avould  make  a  kind  of  a 
Itude  Phyfical  Plain  ;  whidi,  though  neither  very  Horizontal,  nor  fenfibly 
Smooth,  would  at  its  upper  Superficies,  fend  back  the  Incident  Ught  with 
'inore  Bri&knefs  than  one  would  exped ;  and,  when  the  feeming  Froth  con* 
iifted  of  fmaller  Particles,  thefe,  when  they  were  of  a  certain  Size,  and  con* 
veniendy  Placed,  in  «ference  to  the  Flame  of  a  Candle  and  the  Eye,  would 
.(as  more  than  one  Trial  informed  me)  Refleft  the  bicidem  Ught  fo  many 
wayj:,andfo  vifibly,  that  they  feemed,  for  multitude  and  fplendor,  like  little 
Sparkling  Corpufcles  of  Polifbed  Silver ;  or  almofl  like  thefe  Glifteiing  o^, 
that  appear  when  a  clean  Plate  of  Cofper  is  firfl  Immer fed  Into  a  much  allayed 
Solution  of  good  Siher,  «ade  in  j^jwa  ^Mis.    '"fhitdly.   That  though  pure 
^irit  of  Wine  be  fo  thin  a  Lipuor,  and  our  0/7  is  nevenhele£$,  fo  Light  as  tx> 
Siviim  upon  it^  jet  I'  fiyund  the  Confining  Sur&ce  very  fttongly  R^eoU'Oi^ 

I  have  alfo  feund,  that- fome  <ither  JS^ntial  OUs  (as  ChymiJ^s  c$k\\  thoib; 
that  are  Diftiiled  with  Water  in  Bmbeihi)  and  particulaHy  iA  Unfophiftkat^ ' 
49//  of  Ltmomy^uivf\t\i  oxitThgedAkali  afiibrdmoft  of  the  fwie  Phsnom^ 
na  I  hxxc  not  fo  Brisk  a  R^UBkn :  I  fay,  nioft,diie()y  becaufe  vntiA- Sfkit  ci^ 
Wmey  their  SubHk  OUs^-M  I  £otmerly  noted,  win  readily  tie  cdi^utid^d: 
Though  our  Anomalous' O//  be  unfooiable  wfchfit.  <;  ^    /  ;  ' 

14.  In  Cold  Weather  w*  took  EffemialOiloi  ArMfiedi^  w^hofe  Pto^wt^  ir  *•  '5^  ^  7»' 
is  to  Coagulate  in  fuch  Weather^  and^  having  in  a)^<^e' w^i^mi^h  h^^ug^t'^t- 
to  be  Fluid,  we  poured  it  into  aileixler  Vial  more  than  half  liiled  with  Onfi-- 
iHmi  Water,  that  had  baen  olfo  a  little  wanned^  that  the  af/migbfe  dot  be  td6 
haftily  reduced  to  its  former  State.    This  Oil  being  Lighter  rilth^femifeh  • 
Water  J  and,  being  poured  on  in  a  convenient  Quantity,  had  its  Upper  Sur&ce 
•  t  Y  y  y  a  fome-' 
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fomewhat  Cbncare,  as  that  of  the  Water  was ;  but  the  Lower  Surfaoe^^i 
rounded  by  the  Water,  was  very  Convex,  appearing  almoft  (for  it  was  not. 
perfe&Iy)  of  the  Figure  of  a  great  Portion  of  a  Sphere.  This  being  done,, 
the  Vial  was  flopt,  and  fuffered  to  reft  fcr  Tome  time  in  a  Cold  place,  by: 
which  means  the  IVater  continuing  Fluid  as  before,  the  Oil  of  ^mifeeds  was,. 
>as  I  expeded,  found  Coagulated  in  a  Form  approaching  to  that  it  had  whilft. 
in  a  Fluid  State ;  I.  fay  approaching,  becauie  it  was  not  cafy  to  difcem  the. 
exaft  Figure  in  the  Vial  1 1^  as  fain  to  makeufeof :  And  I  fu^eded,  that  the 
Oil  erown  Confiftent  was  become  lefs  Convex  than  before.  But  'twas  worth. 
Obterving,  how  great  a  Difference  there  was  between  the  dull  RefieBi&tt  it 
made  when  it  was  Coagulated,  and  the  fine  RefiedionAt  had  made  whilfl  'twas^ 
a  Liquor.  The  later  of  which  RefieElions  brought  into  my  mind,  how  Vivid- 
the  RefleShve  Poxver  of  fome  Nutds  is  in  Comparifon  of  that  of  the  Generali* 
ty  of  Solid  Bodies. 

15.  Having  obferved.  That  QuichrSiiver,.  and  Redified  Oleum  Petrx,  arc,, 
the  Former,  of  them  the  Hoavieft,  and  the  Latter,  the  Lighteft,  of  all  the  Vi* 
fible  Fluids  that  are  yet  known  to  me ;  Tput  fome  TDiftiird)  Qjfick  Siher  into*, 
a  fmall  Vial,  and  held  it  in  fuch  a  pofture.  That  the  Jkcideut  Light  was  ftrong- 
ly  remitted  to  my  Eye,  I.  then  flowly  put  to  it  fome  Petroktmy  that  being 
wdl  Re&ified  was  very  clear,  and  obferved,.  that,  as  this  Liquor  covered  the 
S^ck  Silvery  there  was  at. the  Imaginary  Plain,  where  they  both  confined,, 
a&risker  RefleSion  than  the  Qftick  Silver  alone  had  given  before.    On  this  oc- 
cafion  it  will  not  be  amifs  to  take  notice^  that  either  the  Surface  of  the  Air 
it&lf,  as  thin  and  yielding  a  Fluid. as  it  is,  or  the  Surface  of  a  Solid  conti- 
guous to  included  Air,  or  fome  interpofed  Suhile  Matter;  may  RjefieEl  the  It- 
ddent  Beams  of  Ugbt, more  ftrongly.  than  moft  Men  would  exped.     To  this- 
purpofe,  I  remember,  that.a  Curious  Ferfon  having  one  Day  brought  me  a 
cpuple  of  Rarities,  which  he  told  me  were  two  pieces  of  a  Solid*  but  tran- 
fparent  Body,  that  he  .had  cafually.  found  ;  in  one  of  which  there  was  a 
P.early  L^rge, .  Round,  and.  Orient,  and  in  the  other  a  lefs  Perfeft  One  : . 
One  of  them  was  opened,  and  that  which  had  appeared  a  Pearl  was  found  to 
be  but  a  Cavity,  that  contained  no  groffer  Subftance  than  Air.     And  I  have. 
by  me^  a  weU  (hap'd  piece  of  Glafs  of  a  good  Thicknefs,  with  an  Aerial 
Bubble  in  the  middle,  which  by  fome  Qiialities  particularly  its  Pear-like, 
fliape:  and  Vivid  i(^^'oif>  does  not  ill  refemble  a  fair,  though  not  Oriem  Pearl 
Qut,<  in  fuchlike  ObfenratioBS>  die  Pofition  of  the  Eye,  and  that  "wherein 
the  Body  receives  the  Beams  of  Light,  may  be  very  confidcrable.   For  I  have^ 
by  me  a  Small  Stone  (with  which  f  have  puzzled  a  Skilful  Jeweller  to  deter- 
mine what  kind  of  Gem  it  was)  that  being  laid  flat  upon  ones  Hand,  or  a 
piece  of  Paper,  and  look'd  on  Diredly  downwards,  looks  almoft  like  a  piece 
of  Common  Glafs^  and  is  tranfparent ;  But,  if  the  Eye  be  fo  Placed,  that 
the  bcidem  Beams  of  Ugbt,  by  whofe  RefleBion  it's  feen,  fall  ^ith  a  conveni- 
ent degree  of  Obliquity  upon  the  Stone,  it  makes  an  exceeding  pretty 
ibew,  iometimesa{^>earing  like  a  fiae  Qpal^  andfometimes  not  very  uolike 
^^nfOrim  Pe(frh 
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-  1 6.  We  made  a  competent  Quantity  of  a  ReJiuoM  ot  GuMwum  Sulfiawe, 
that  looked  like  High  Coloured  ^;ir^fir,  but  was  eafy  to  melt.    This  we  put 
into  a  deep  round  Glafs  with  a  wide  Mouth,  and  held  it  by  the  Fire- fide  in 
a  moderate  Warmth,  *till  it  was  brought  into  a  Fluid  State  j  then  we  Trjfnf- 
ferr'd  it  into  one  of  our  Pneumatkal  Receivers,  where  we  prefumed,  that  this 
Temporary  Liquor,  would,  as  well  as  Liquors  that  are  ponftantly  fufch,  di  f- 
clofe  Aerial  Bubbles ,  when  thePrefTure  of  the  Air  was  withdrawn  from  it  \ 
and  accordingly  having  caufed  the  Air  to  be  Pumped  out  by  degrees,  we 
found,  that  (lore  of  Bubbles  appeared  at  the  Top  of  the  Liquor,  and  made 
there  a  copious  Froth,  many  of  them  being  by  reafon  of  the  Vifcofity  of  the 
Fluid,  very  large,  and  divers  of  them,  becaufe  of  tfie  Nature  andTexture  of 
it,  and  the  Thinnefs  of  the  Films,  being  adorned  with  the  Coloursof  the  R^in-*' 
bow,  whofe  Vividnefs  made  them  pleafant  to  behold,  and  fuggelled  to  us 
feme  Optical  ConfiJerations.    But,  notwithftanding  this  Froth,  I  caufed  the 
Pumping  to  be  continued,  that  thofe  Bubbles  that  had  moft  of  G>mmon  Ait 
in  them,  and  which  therefore  are  wont  to  Rift  firft,  might  get  to  the  Top, 
and  theSubfequcnt  Bubbles  might  meet  with  more  refi{lanc;e  trom  the.  Liquof 
ftill  tending  to  grow  Cold,  and  fb  might  be  the  more  Expanded,  and  yet 
kept  from  Emerging  by  the  Concretion  of  the  Refinous  Sub/lance  ^  and  an« 
fwerable  to  this  we  tound,That,  when  thisSuhftance  had  refumed  its  confiftent 
fonn,  there  were  intercepted,  between  the  Upper  and  the  Lower  Sur&ces  of 
it,  fome  B^bbles  that  were  not  fmall,  which  yet  had  a  confiderable  RefieBion^ 
notwithftanding  the  fmall  Quantity  of  the  groffer  Particles  of  the  Air,  that 
may  be  fuppofed  to  be  contained  in  Bubbles  fo  very  much  Expanded.       .  ' 
17   *Tis  taken  for  granted.  That  the  Falling  Drops  of  Rain  are  Sfhericdl^ 
yet  their  Defcent  is  fofwift,  that  I  fear  'tis  rather  Suppofedthcn  Obferved  thax 
their  Figure  is  Spherical ;  which  will  be  the  ipore  queftionable,  if  It  be  true, 
which  is  vulgarly  thought,  Thatiin7is  but  Rain  Frifiien  in  ijtrspaflage  through 
the  Air;  For.  'tis  evident.  That  the  Grains  of  Hailzrt  frequently  of  other  Fi- 
gures than  truly  Orbicular-    But  the  Surface  of  Heater  may  have  bifi^ritig 
Figure$,.3Ccording  as 'tis  totally  Encompais'd  with  Heterogeneous  Fluids,  or 
as  'tis  only  in  feme  places  Contiguous  to  one  or  more  oft  hem.  In  the  for- 
mer cafe  we  found  it  not  ib  eafy  to  make  an  Obfervation,  becaufe,  we  know 
not  of  any  two  Liquors  (fctting  Mercury  afide)  that  will  pot  Mingle  either' 
with  One  Another,  or  with  Water.    We  therefore  catiuoufly  convey'd  Into, 
fbme  Cbjpiical  Oil  of  Clcves  fome  Portions  of  Ommon  Water  of  diflcrihg  Big^ 
nefTes,  taking  care,  as  far  as  we  could,  that  they  might  not  touch  one  ano- 
ther ^  by  which  means  the  Oi/ being  Tranfparent,and  yet  fomewhat  coloured^ 
'twas  eafy  to  obferve,  that  the  fmaller  Portionis  of  tVater  were  fo  hear  totally 
Invironed  with  the  0/7,  that  they  were  reduced  into  almoft  Perfeft  Glclbes  j 
Thofe  Portions,  that  were  fomewhat  bigger  Cas  about  twice  the  bignefsof  a 
Pea,)  would  be  of  a  Figure  fomewhat  approaching  to  that  of  an  EUipfis  ("for 
'twas  not  the  fame^  and  thofe  Portions  that  were  yet  fomewhat  Larger,  tho' 
they  feemed  tobe  funkalmofi  totally  beneath  the  Oil ;  yet,  they  held  to  it  by 
a  fmall  Portion  of  themfelves,  whofe  Surface  was  eafily  enough  diftinguilh- 
able  from  rhat  of  the  Oil.    Thefe  larger  Portions  of  Immerjei  JVater  being 

almoft 
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Jilmbft  wholly  ItiViron^d  withihc  otHer  Liquor,  were  bjr  it  reduced  itkox 
Round  Figure,  which  was  ordinarily  fomewhat  EBipitcal,  but  more  Depnrf- 
ied  in  the  Middle  th^n  that  Figure  requires. 

18.  Having  intp  a  Slender  Pipe,  of  that  fort  thai  has  been  defcribed  be- 
fore, put  A  little  Oil  df  Chves]  and  upon  this  fonrc  Of/  of  l^urpeminey  that  fo 
the  f^^r  rtiight  both  iboye  and'benfeath  be  touched  b^>Heter6gefieous  Li- 
^tibrs,  I  bbfenred  not  thfe  OIJ  d  Chi>ei  to  be  -very  manifeiyy  Tumid  at  ttic 
top,  nor  the  Lower  Suirface  of  the  <?//  ci turpentine  (for  the  Upper  was  Con- 
Cave)  to  be  very  Convex :  For  fomewbat  Convex  it  was  Downwards.  And, 
frbto  rhis^twiir  bfe  dafy  to  c<)nfelude,  the  Figure  </(  the  Cylindrical  PorticMi 
of  ft^ater  intercept^  between  thefe  two  ^Is., .  \ 

1^.  I  t(x>k  OUoi  Aniiifiidi^  thawM  \fY  *  gentle  warmth,  andOwwirwi  IJ^- 

ter^  ^nd,  liayitigpui  'dhem  iSc^ther  in  a  convenjwit  IhafJ'd  Olafs;  chey  were 

.^utfefed  to  ffarfdiii  ^  cold  Fkce,  *tiH  the  Oilvfzs  coagulated.;  which  done,  it 

was 'farmed  from,  the  Wmer^  and  by  the  Roughnefs  6t  its  Superficies  mani- 

agitated  and  kept 
Vhatcver  other 
the  Contiguous 
Tvat^  gtew  unable  to  inflfeS,  or  otherwiTe  Phtc^i  .tl^em  ajPcer  th'emanncr  re- 
quifite  to  cpnftitute,  a  5i^«tf 6 -Sw/ic*^.  And,  what  happenM  to  that  part  of 
die  O^s  Surface  that  was  touched  by  th^^Jf^ater;  happened  Alfo  to  tliat  which 
was  contiguous  to  the -^fir,  lave  that.thp  i/i(Jffe>;iry  of  thfelaftiittmed  StirfiM»  was 
, differing  from  the  other,  which,  whether  jit  were  an  accideotat  orconftant 
BbMomenoHy  farthei-  THal  muft  determine.  Jixxil  Have  often- obfervied,  That 
the  Upper  Surface  of  Oi7of  Anntfeeds,  when  en  is  Liquor  comes  toi>e  Coa- 
giilsited  by  tKe'Cold  Air,  was  far  enough  from  being  Sfnooth^  being  varioufly 
.fi^erated  by '  many  R  Particles,  lonxe  of  which  lay  with  their  broad, 
drid  others  with  tlifeir  edged  Parts  upwatds.''        '    '  .      . 

^  ap.  A»*  Inequality  and.  Ruggednefs  ctf  Superffci^T^^Ye  u^^ 
iipjiuery  when,,  having  coveted  it  with  Ghpnicai  Oil  of:^uniper^  "dnd  expofed  it 
.in,  vpr'y  coid  Weather,  thoUgh  the  O//  continued 'i^»/i/,  yet  the^  ff^ater  being 
Frozen  had -rib  longer  a  Smooth,  Superfi^ieiy  as  whi^ft  in  its  Liquid  ftatc  'niv'as 
Qpqti2uouS;tqltbc,.0/7.  [  And  the  likeJnequalrty,  andTathtera  greater,  wfeob- 
f^'pdiii  the  Surface  oTtf^^.Frofcen, 'Wh^  Ch;^mical  Vil'CjfTitrfejttiM 

Swimming  6 ver  it,  yet  a  no  lefs,  if  not  a^mtich  great^,  >Rpughtiefe  kay  be 
oftentimes  obferved  in<the  Surfaces  of  divers  Liquors  that  afc!duh4  twth  ff^ 
tery  when,  thofe  Liquors  being  Frozen,  their  Sutfapes  have  an  itbthediate  Con- 
tad  with  tlie  Air.  I  fliall  here  add,  that,  hkvthg  t>u4)bfcly  cau-fed  a  Strong 
and-Bibod-redDecofitioriof  the  Soot  of  VVooii  tote*  expofed  Inalai^e  GlaB 
in  a  very  Cold  Night,  I  was  more  pleafed  than  iulprized,  to  ffnd  ftj  the  Morn- 
ing a  Cake  of  Ice,  that  was  curioufly  Figured^' being  full  of  lai^e  Flakes 
ihap'd  almoft  like  the  broad  Blades  of  Daggers,  but  neatly  Frin^dat  the 
Edges.  But  that  which  I  chiefly  mention  thefe  Figures  for,  i^,  that  they 
feem  to  be  as  it  wer^  Iraboft,  being  both  to  the  'Eye  and  the  Touch  Raid- 
ed above  the  Horizontal  Plain  or  Level  cf  the  other  Ice. ; 
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ai.;  I  b^9  fometiine^  obfenredthe  Ukt  Pbmimn^  ^)<^  ^  ^e  £ix^ 
Liquor>  :w4  P^^ticulariy  not  longJince  in  ^roily  ^\^tl^;^  on  a  yi^l  vi^iert 
I  ha4  long  kept  O^fof  if7mW,  I perc^'ve4  tfiat  the  (^Idhad  reduced  ft^rVhc 
greaceft  part  of  the  Mmflruum,  into  k  Guiiiftent  Ma&y  wbofe  upper  Suria^ce 
Y^as  very  Rugged  and  oddly  Figured,  though  it  lay  covefed  all  ^ov^  with  a 
pretty  d^.of  hig\i  coloured  Liquor,  that  was  not  Frozen  pr  Copulated, 
lio^  ..leem'd,  to^bq^  4^ fpofed  to  be  fo^  at  leaft,  in  that  Degree  of  .^14. 

22,  This  may  be  alfoqbferv'd  in  the  beft  fort  pf  v^hat.  the  Ciymifts  ci^f 
Bjgulfn  Mortis  StellatfUi  where  the  Figure  of  a  Stat;^  or  a  Figure  fomew^af 
lilie  that  of  the  Deco&ion  of  the  Soot  lately  mentioned,  will  freouentlv 
Iiuboft  upon  the  Upper  Superficies  of  the  Reg/^lm ;  and  fuch  a  R^fea  figure 
£  have.feen  on  ^^hS^^  o£  kigulus  xtuu^e  o£,  Jmimonjy/ithovitJM^f^  3^t,  if  tp 
thofe  two  Bodies  Gy;^  be  alfo  Skillfully  added,  the  Supf  r^cie?  will  be  Qften 
times  adorned  with  new  Figures  acQording  to  the  Circumilance^  ,^  tho'  the 
moft  ufual  I  took  notice  of  was  that  of  a  Net,  that  feemed  to  cover  the  Sur- 
face of  the  Compounded  R£guius.  Bjiit  this  isnot  fo  confEant,  but  that  I  have 
by  me  a  Mafs  of  the  Conical  j^igure,  conii{^ing  of.two  very  Contiguous,  but 
eaJRly  fuperable  Parts,  where/t^  die  Lowermoil,  whichabounds  mQrein7k£?^^ 
hath  its  upper  Surface  covered  with  I^oundIfrotuberance$^  In  Shapea^  Big-; 
nefs  not  unlike  to  fmall  Peafe  ait  in  two ;  and  thefe  are  io  really  Imbpi^  and 
Elevated  above  the  reft  of  the  Superficies,  that  the  ofiherpart  oi  the  Q)ne> 
which  is  of  a  more  Scotious  Nature,  has  in  its  Lower  Surts^c;^  which  exaft* 
ly  fits:the.^l7pp;r  of  the  ^eff^h^.  Cavities,  for  N;umbfr^  Shape^and^BignefSj^. 
anfwesiuig.to  the  Prptoberaiices  lately  meption^,  which  AxgueSr^h^t;  tHe^ 
Regulus  cooled  firft  with  that  Ineqiaality  of  Surf^e  yre  have  )[^£pril^^.  an4«. 
that  the  Lighter  and  more  RecrementipousSubftaa9e,continfuing  IpngerFluidj 
h^;  thfsreby  Opportunity  to  accommodate  itfelf  to  theSuperficial  Figure  of 
the  RemluSf  on;  which.it,  fi;-ft- leaned,  ^d  afterwards  Co^g^ated... 
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Jkfonoif  of  the  Part?of  theLiquor  does  keep  up  the  Particles  of  ths  Pijjalvea  oo-  %^  P^^^ 
lidy  for  they,  being  fo  very  nEiimne,  arerinoveableby  the.leafl  Force  JrtiaginaWe,  //Sfr.'u^u''' 
and  tho!AftipH  of.  thfifa^lfs-qb  }hl^MsuJfyu^m'\1\('^£^\^r^^^  ^^ i!^!^!*"?; 88 

Kt0vCi^SQH\^Ql^ff9i'^dS\flU  Bo4]i(v<im^2i<^  to  place;an4.c^nfeqji^ept|y,iiotwith^  Mgr  aii.  i^l 
{Upciir]g;thcirGr^^,tUGyd(^,nfftSiifkmt^^^ 

But  Lcbnceive  anpther  Account  iray  be  giv^n  ^f  .this-^fjf^araxce,  and  that 
the>  PriiM  Law  of  Hydrnflaticks  is  a  little  deficient.  'Tis  true  indeed,  if  we 
confider  only  the  Specifiak  Granjity  pf  a  Liquor,  and  tho  ^ecifick  Gravity  of  a 
Solid  Particle  Floating  therein,  the  forementipned  R^le  is  exa^t ;  but  in  Siukr 
/Kfg'thtrp  is  reqiiifitp  a  Separation  of  the  Parts  of  the  Li^or  by  tlie  Sinking 
Body  ^  and  there  bbing  a  Nati^rj^l  Jnclination  in  the  Parts  of  all  Liquors  to 
Uif/(?«arifing  from  an  Agreement  6r  G?»^mi/>of  their  Part§,thcreis  a  Refiftance 
therein  to  any  thing  that  Separates  this  Con  jundion :  Now,  unlefs  a  Body 
have  Weight  enough  to  overcome  this  Congruity  or  Union  of  Party,  fuch  a 
Body  will  Float  in  a, Liquor  Sp^ifically  Lighter  than  itfelf..  But  that  a  Heavy 

Body^^ 
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iSody/  .33  Msrairf  Ktt\  hoiil^mt^  \ivt  its  piirts  reduced  to  thai  .MindtdDfeis 
that  i^tit  Oxceoitj  or  Tendency  Downwards,  isnotftiongetiotigh  toSepacacd 
the  Cohejion  or  Union  of  Parts  of  a  Liquor,  will  be  roanifcftj  if  we  confider, 
that  the  Refilftance  made  by  the  Medium  to  a  FoiZri^  Body,  is  according  to  the 
Superficies  of  the  Body :  -But,  as  the  Body  Decreafes  in  Bulk,  its  Superficies 
does  not  proportionatrfy  Decreaie ;  thus  a  Sphere  of  an  Inch  Diameter  has 
not  eight  x\mts  lefs^  Superficies  rhan  a  Sphere  of  two  Inches  ©iaraCter,  -tho^ 
it  hive  eight  tinleslefsbuit,  and  confequently  paffing  through  a  Medium,  as 
fuppofe  Air  or  Water,  the  Sphere  of  an  Inch  Diameter,  is,  proportionably 
to  itsBulk,  more  Refifledj  than  a  Sphere  of  two  Inches  Diameter  in  propor- 
tion to  its  Bulk,  and  hence  it  will  come  to  pafs,  thatatlaft  a  Body  may  be  re- 
duced to  that  Mimitenefs,  that  its  Gravity  Preffiifg  Downwards  Ywbich  is 
according  to  its  Bulk;^  may  be  lefs  than  the  Rejtjiance  of  tht  Medmm,  which 
operates  on  the  Surface  of  the  Body;  feeing,  as  T  faid  before,  the  Surfaces 
ot  Bodies  do  not  Decreafe  To  faft  as  their  Bulks,  thefe  Decreafing  in -a  Tri- 
plicate, but  thofe  in  a  Duplicate  Ratio  of  the  Bodies  Diameters. 

But,  becaufe  I  hare  faid  that  the  forementioned  L%w*o(  Hydrojlatiiks  is  a 
little  Dcfeftive,  I  defireto  explain  myfclf  a  little  further  in  that  point.      la 
Wcightsi%ji?/ia^  through  the  Air,  were  Gravity  only  confidercd,  the  Proporti- 
ons of  their  Defcencs  would  be  exadly  as  Galileo  has  Demonflrated ;  but  it 
is  allowed  by  all,  that  the  Rejiftafteeot  the  Afr,  not  being  confidered  in  thofe 
Demonftrations,'they  are  not  Mathematically  True  in  Pra&ice,  i>ut  that  really 
there  is  fomething  of  that  Proportion  hindred  by 'the  Air*s  Refi/lanee.  Now, 
what  1$  this  Icfs  than  to  fay,  that  the  Refiflanee  of  the  Air  takes  off  (bmc  df  the 
Operation  of  Gravity,  ur  fs  able  to  withftand  or  oppofe  part  of  its  A^on  ? 
.  And  if  fo,  what  fhall  we  fay,  were  an  iron  Sphere  let  through  a  Medium  of 
Water?  Surely,  the  Proportions  of  its  Defcents  would  be  much  more  Di- 
fiurbed  herein,  as  Water  is  much  mot^  folidatid  difFicuk  to  be^SeparatedOT 
paflTed  through  than  Air,and  confequently  we  muft  needs  grantjthat  more  of  the 
Operation  of  Gravity  is  taken  off  or  rcfifled^by  tliis  Oppofition  of  the  Wa- 
ter, than  that  of  the  Air.    And  if  fo, -furely  there  may  be  a  certain  Degree 
of  Gravity,  that  may  be  quiite  taken  off  by  tht Refiftanceo(  the  Water:  Were 
a  Piftol  BuHet  let  fall  through  the  Air,  it  would  Defcend  iraperceptibty  mgh 
the  Proportions  that  Galileo  has  affigned,  but  were  a  (ingle  Grain  of  Sand  fo 
letkll,  it  would  be  much  hindred  in  its  Courfe,  and  half  of  this  Grain 
would  be  more  obftruded  ;  what  (hall  we  then  fay  of  the  Ten  Thoufandth 
part,  or  of  a  part  of  the  Ten  Thoufandth  Millionth  of  this,  and  again  of 
the  Infinite  Subdivi(ions  of  that,  'till  at  laft  we  come  to  a  Part  that  would 
be  wholly  Re/Jiedy  or  kept  up  ;  fuch  as  I  conceive  the  Minute  Particles  of 
a  Body  Diffolved  in  a  'Menftmttm. 

On  this  Account,  'tis,  I  fay,  that  the  forementioned  Principle  of  Hydrofta^ 
mfoisalittleDefBiftive;  for  it  confiders  not  the  Natural  Congmity  of  the 
Parts  of  a  Liquor,  whereby  they  de(ire  as  'twere  to  Unite  and  Keep  toge* 
ther,  juft  as  we  fee  two  drops  of  Water  on  a  dry  Board  being  brought  toge- 
ther, do  jump  and  coalefce,  and  therefore  Liquors  have  an  Innate  Power  of 
Rifijiing  a  certain  Degree  of  Force  that  would  Separate  them  ^  fuch  as  I  fup- 
pofe 
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|N>fe  tlie  Degree  of  Gravity^  in  the  moft  minute  Particles  of  z  Body  Diffohtd 

m  a  Menftruum. 

The  forementioned  Rule  holds  true  to  the  moft  niceSenfe  in  great  Bodies, 
but  in  thofe  that  arc  by  many  Millions  of  Divifions  fmaller,  it  feems  to 
Fail. 

I  would  not  however  be  thought  wholly  to  Rejeft  my  Brotljers  Solution  of 
this  Problem  \  for  certainly  that  Motion  (  whatfoever  it  is  )  in  a  Menftruum^ 
which  is  able  to  difToIve  fuch  a  Solid  Body  as  Iron,  that  isy  which  is  able 
to  difturb  the  Clofe  and  ftrong  Cohefion  of  the  Parts  of  Iron,  may  very  well 
be  fuppofed  fufficient  to  difturb  or  keep  up  thefe  Parts  from  Refting  in  the 
bottom  of  the  Veflel,  wherein  the  Solution  was  made ;  and  certainly  no  bet- 
ter account  can  poffibly  be  given  of  fuch  Solutions,  than  by  fuppofing  fuch 
ah  Internal  Motion  in  the  parts  of  the  Menflruum  Infinuating  themj[elves  into 
the  Solid  Body,  and  loofening  its  parts.  But  I  leave  to. others  to  confider 
what  Kind  of  Motion  and  Peculiar  Conformation  of  Parts  is  requiiite  both 
in  the  Menfiruum  and  in  the  Diflolved  Body,  that  a  Solution  may  refult 
from  theit  Commixture. 

2.  Tho'  J-iquors  Confift  of  Parts  United,  and.  tho*  this  Union  be  eafily  confider^d  ;  h 
Deftroyed,  yet  of  "Neceflity  it  requireis  fomc  degree  of  Force  for  Effed^ing  ilf^;„^*^°-  ^^' 
it  ;  Yet  this  Property  ougijt  not  to  be  rely'd  on  as  the  Sple^Caufe  of  this  /^/<i"]>.  5^3. 
Appearance  j  For,  in  this  Solution  of  the  Problem^  We  iirft  Supppfe  the.  Mipute 
^l^rticles  of  a  Heavy  Body  Rais'd,  and  then,  give  the  Realon  of  their  not 
Sinking ; 'Whereas  'tis  not  to   be  queftioned,  but  that. that  Force  which 
Raifed  them,    is  the  fame  that  Keeps  them  from  Falling  to  ihe  bottpm* 

1X<  "Sir  Sam'  Mouland  imdertakes  to,  Pemqnftrate,  (contrary  to  the  Cpm-  An  vndert^tng 
mon  and  Received  Opinion  through  England  and  all  Europe.)  f^  ^oifin^of 

1.  That  he  will  Force  Watef  6q  Foot  high  with  treble  the  Weight  that  sam!  Morciand. 
^^fltetUiilaife*  i t .  ao  Foot,,  land  fo  proPortipn^bly,  in  infinitum.  ApJ.°  a/'  \l 

2.  That  by  how  much  Wider  the  Barrel  is,  in  which  the  Forcer  Works,      '   "•  *  74* 
than  the  Pipe  through.. which*  the  Water  i^  forced  up,  by  fp  much  is  the 

•  Engine  Preiled  with  UonecdT^iy  Weight. 

'  X.  %4  'Elapia  jnupet  iEftate,  Ann.  16^^  in  manus  incidit  Traftatus  qui-  ^^^^^^ 
'  A^rciAxihn'i^xxi^Siph^W^  SiphoJnverfus  Cruribus  xaue-altis/tfrmTn^^f^M 

•  Flucris  I^Refluens  ha<aeI^t^sInaudiius  y  de  hapA^cA/»^  magniiica  praedic^t Au- s?pi^'  wit/^ 
^cho^,-fed*Lc£fco^emo^at.ut  ignofcat  Fatronoejus,,^renj/Cmo  quodMyfterium  tajiburgicos ; 
^•Sti^u^ute'^'us  fibifiervet.  jHscc  dum  Legerem.in  mentem  venit  quomodo  ?^V.  m^*» 
-  inftrui  p^t  iSI^Aa,iUt-qua;de/Jff^i9W^rjg/co  j  illp  narjrantiv  prasftaret.  ^  Ha-  ^^*  ^»'  '*^ 
^'bensergo  in^manibQSA&^itoieMquqQdaJDa.V^tr^  eum  fupra  duoVaf- 

-etila  (^antAim  potuiipeipattdicu^^      ;.  duQVque  v^p^;{\Xf\  fifteretur,  ai&idiin 
^^tiRifiim^  eiC' Vi^b^lis  Axjuan^iddneo  OniiKA^m.  S^h^  & 

ftatim  in  alt^riimVas  u£ifibq)a^bain..efii^bai;.^ 

Vafe  in  quod  primum  Aquam  Infuderam'in  alteram  Efnidi,  &  immediate 
Aqua  ifta  ReHuebatin  prius  Vas.  Licet  non  auftm  Artificium  hujus  Siphonk 
jnei  cum  illo  Wurtemburgico  comparare  tamen,  (i  Utilitatem  fpe&emusj  cum 
'  *  Vol.  I.  Z  2  2  eo 
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eo  cerf are  {yofle  (praefertim  (iaddattir  ei  lii^tf  tatum  qtfockliM  iSacAof^ 
dam  peculiari  i  me  excogiuto,)  Don  multum  dubito. 

^^tV^^      2.  In  Tradatu  6&:&fUni  fTurtemiurgiid^  C[m  Stut^atita  Authore  D^  Sah- 
^^'     mom  Reifelio  nuper  Editus  eft,  magna  quardam  atque  inaudita,  (i  &  Utilitacem 
&  Raritacem  &  Artificium  fpedes,  de  novo  iilo  Sipbofte  prxdicantur :    ipfius 
autem  Proprietates  Charaderifticae  proponuntur  his  Verbis* 

i;  Ui  Orificia  Grurum  Duarum  Siphonis  fui  bcrizonuditer  fita  Labris  inferan* 
tur  ;  ctMi  in  Veterum  invetttis  Cms  hngius  infra  Labrum  feu  JEquilitrium  defcen- 
dai  femper. 

2.  Vt  Orificiii  vel  fanim  vel  dimidium  Aqua  npktiSy  Effluat  tamen  Aqua 
fi^  Montem  duEta  ;  turn  in  reUquis  Siphonibus  totum  Orificium  Aqua  adimflt- 
ri  feu  immergi  Aqua  debeat. 

$.  Ut  in  Siaitate  diutuma  quiefcens  Machina  tamen  efeShtm  froducat  jfffUtenn 
iterum  Aqua*, 

4^  Ift  Lumine  feu  Orificio  akerutro  Aperto,  akero  vera  foft  jfAraa  demum  am 
Diem^  feu  fer  Efifiomium^  feu  Conum  r^fo,  Effiuai  tamen  Aqua  ;  cum  in  aliii 
utraque  Simul  Lumina  Aferiri  dekeant. 

J.  Ut  in  HmzomaH  Unea  fofitis  OrificHsi  &  aqualihus  quoad  Akitudhum 
Qrurtlrtis  exundet  Liquor ;  cumin  FoTtac  Aliorwnve  Machinis  in  aqualia  deteant 
Crura  ejfty  &  Perpendicubim  majm. 

6.  Ut  ab  utroque  Lahro  in  utrumque  Latrum  infufa  Afcendat  &  Effluae  Aquai, 
cum   in  Veteribus  mn  niji  fer  umcum  nen^  Longiusy    Orm  EffituUy   nunguam 
Mefiuat. 

Hate  funt  ipfius  verba  Authoris,  qua  vero  racxone,  quibuive  auziliis  tanti 
efiedus  produci  poffint,  ne  verbum  quidem :  Me  itaque  juffit  R^ia  Sifciaas 
Machinam  conftrueie,  quae  eadem  ilia  in  Lihro  defcripca  Pbaoiomena  exhibo' 
ret.  Rem  quidem  tribus  variis  modis  exequutus  fum :;  ne  v^x>  tcdiofus  ni- 
mium  videar,  iequentem  methodum  utpote  fiudUimam  inftar.  ^H"nMim  fes  * 
arbitror. 
^^  I97-  A  A  Sunt  duo  Vafa  Metallica  quibus duae  Sf  bonis  extremitates^iBfountur. 
BCDEDCB  eft  Siphoy  cujus  Lumina  BB,  In  eadem  Horizontal!  Linea 
ilifponenda  funt«  F  eft  Tubulus  foramini  in  fuperiori  Siphonis  parte  adfer- 
ruminatus,  diligenterque  obturandus,  pbftquam.  ii^ibo  Aqua  exade  Reple- 
^  tus  fuerit;    Jam  maniieftum  eft  Aquam  in  partibus  C  D,  contentam,  Aen 

Extemo  ingreiTum  prohiberc  ne  ad  fuperiorem  Siphonis  parteni'  E  penetret: 
Sipho  igitur  Aqua  (emper  plenus  ^modo  debitam  Altitudinem  non  esioedatj 
eflfeftum  fuum  eertiffimi  producet  ftatim  atque  Aqna  in>  Vafibus  A  A,  con- 
tenu  alterutrius  Orificii  B,-  partem  aiiquam  Repiobit;  c^um^ae  Ambobos 
Orificiis  Aqua  partim  Reptetis,  in  utroque  Vaie  A  ad  eandem  Horixontalcm 
Lineam  Superficies  Aquar  pervenerit,  fi  alterutri  Vafi  vel  tantijluni  Aqus 
infuderis,  pars  ejus  per  Sipbonan  ftatim  in  aherum  Vas  deferetu)*,  eademque. 
ratione  caeteia  in  labro.  dclcripta  Pbammena  exhiberi  poterqnt. . 


3.Ne 


\.  Ne  diutiuS  Serenifjivut  Societatis  defiderium  fruftiater,  aot  moraier,  la-  ^y  >>•  s^iocnos 
tcor  Excellcntiffimi  D™.  D™-  />/!//»  &>Ao»«w  ipfiffimum  cfle  ff^urtembmgicum./Hf^^^ 
etiam  cum  Recurvationc  Pedum  faftum;  neque  aliud  cfle  Myfterium,  ut  ^'78.^^  ^|72. 
hrvenm  ipfe  fcripfit,  in  Summitate,  quam  quod  per  InfundibuJum  debeat    *'  ^"*  '^  ** 
Impleri^  fine  qua  Iihplecione  non  poteft  transfluere.     Quod  prpximd  Typis 
amplius  confirmabitur^  quia  longum   nimis  efiet  &  taediolum  hie  omnia 
fcribere. 

Aft»  uc  in  pnfenti  oftendam  me  haSenus  nonnihil  laborafTe  circa  Si f bom 
effedus;  ecce  inter  Experimencandum^  hoc  quoque  mihi  occurrit;  ut  didice- 
xim,  Quomodo  in  Venice  vel  ad  Latefa  poffit  Effluere ;  quod  ha£bnus  multi 
jurorailere,  vix  quifquam  efficit. 

XI.  I .  A  A,  Is  a  great  Glafs  made  like  a  Tumbler,  but  much  bigger,  AVem^a^^ 
and  laid  upon  the  Chimney  Board,  BB.  Raifing  tfater,, 

C  C,  Is  the  Engiw  like  a  fmall  Rock,  that  doth  conflantly  Spout  out  Water  ^fid-^if 
by  the  two  Holes  DD :  This  Rock  is  kept  at  a  difUnce  from  the  bottom  of  ^^iV^TV 
the  Glafs  A  A ;  fo  that  it  may  plainly  be  feen  that  it  cannot  Receive  any  juU  Alu^685^ 
Water  by  Subterraneal  Tubes.  *^'  *^** 

£  E,  Is  a  faftitious  Corat,  reaching  from  the  Center  of  the  Rpck  CC>  t^ 
the  Center  of  the  CrOwn  F  F.  ^ 

FF,  Is  a  Crown  bearing  upon  the  Aperture  of  the  Glafs  A  A,  and  holding 
the  Rock  C  C,  Sufpended  at  a  confidemble  Difbmce  from  the  Bottom. 

G  G,  A  Glafs  Open  at  both  ends,  apply'd  to  the  Rod:.  C  C,  to  keep  the 
Water  upon  it  from  falling  down. 

The  Water  in  this  Engine  runs  conflantly  H  H,  Two  Shells  to  receivethc  setv^d :  ij 
Water  from  the  yem\  ^\;^^^ 

2.  Within  the  Rack  C  C,  there  may  be  a  Veffel  placed,  which  (hall  be  o.  177.  V  i«^ 
made  like  the  Body  of  a  pair  of  BeBovjSy  or  thofe  Puffs  heretofore  ufed  by  Bar-    *•  ^^'  *^^ 
fcrx,  which  being  filled  with  Water,  a  piece  of  Clockwork  put  under  it  may 
produce  the  Jettons  i  the  Water  being  received  into  the  5M  HH,  and  running 
thence  into  the  JioUow  of  the  Coral  E  E ;  may  be  thereby  conveyed  into  the 
Follicular  Cavity  in  the  fame  quantity  it  is  Ejefted  from  the  two  Emerging  n» 

Tiibes ;  and  it  will  Circulate  according  to  the  going  of  the  Ckck-work. 

3.1  conceive  that  the  Air  is  forced  into  the  Outer  Gl^gs  at  the  bottom  thereof.  ^  Mic  lu  m 

That  it  dicn  paffes  up  between  the  two  Glaffes.  *  ^'  **^ 

That  the  Outer  Glafs  or  Cafe  being  clofe  Luted  at  the  Head  or  Crovm  to 
which  the  Inner  Glafs  is  hung  by  the  Cora/,  the  Air  is  forced  into  the  Mouth 
of  the  imer  Glafs. 

That  the  Air  fo  forced  preffing  on  the  Surface  of  the  Water  that  covers 
the  Rocky  forces  the  Water  to  rile  through  thofe  two  extream  Parts  that 
are  not  at  all  CloggM,  or  covered  with  Water. 

4.  ABDE,  fignifies  a  Cylindrical  Veffel,  Clofed  on  every  fide,  and  Di- J^^^^^^f^ 
vlded  'into  two  Rooms  by  the  Floor  E  F.  non.    '    * 

G  L  MH,  Is  another  Cylindrical  Veffel  within  that  Upper  Room,  Ce- "^  jj  f^^.^^*- 
mented  with  its  Mouth  downwards  to  the  Floor,  and  full  of  Water  up  to  Dec.  ai^  i68s 
the  Sur&ce  I K;  the  upper  part  thereof  G I K  H>  being  full  of  Air. 

Z  a  z  a  aO, 
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QP^  RP»  Two  PipeS)  open  above  and  below,  md  let  theoii^  tb|s  Upper 
Room  into  this  VeiTel,  ana  reaching  almoft  down  tq  the  Flpor  CF« 

V  W,  a  Pipe  open  above  and  below,  Md  let  into  the  Upper  Room 
Thefe  Pipes  muft  be  clofe  joyned  round  about  then}  to  the  Floors  C  J>». 
and  G  H. 

XY,  Two  little  Hemifpherical  Bladders  prepared  with  Oil  or  fome  Oiljr 
Subftance  ^as  Butter  and  Turpentine^  againft  Water,  and  Cemented  with 
their  Mouths  upward  to  the  Floor  £  F,  underneath* 

«,  P,  Two  Valves  Opening  out  of  the  Upper  Room  in  the  Bladders. 

y,  iy  Two  other  Valves  Opening  out  of  the  Bladders  into  the  loaer 
Veflel  above. 

NZ,  A  Pendubm  playing  upon  the  Centre  N,  and  having  two  Battle- 
door  Arms  ay  by  to  fqueexe  alternately  the  Bladders  which  relL  upoq  them. 

Let  the  Upper  Room  be  filled  with  Water  at  the  Pipe  VW,  aqd  if  the 
PenAdum  be  made  to  play  by  Chck-umky  the  Bladders  will  perpetually  Pump 
it  thence  into  the  Inner  Veflel,  and  the  Compreft  Air  G I KH  in  the  Upper 
.  part  of  that  Veflel  prefling  upon  the  Surface  of  the  Water  I  K,  will  foBce 
it  thence  into  the  Pipes  OQ^  P  R,  out  of  which  Spouting  with  a  perpetual 
even  Streani  into  the  Spoons  S  T,  it  will  run  down  by  the  Pipe  W  V,  into 
the  Upper  Room  again,  the  Pendulum  will  play  moft  eafily  when  the  Upper 
Room  is  filled  to  the  Top  of  •the  Pipe  W  V.  Inftead  of  the  Bladders  may 
be  other  Contrivances,  as  of  Suckers  or  little  Otgan  Bellows^  playingaltcrr 
nately  with  two  I^eaves  about  an  Axis  in  the  middle. 
^vr.  Papin.        j,  A  A,  Is  the  Great  lumblety  that  rauft  have  fome  little  hole  in  thp  botr 

^Ml'^'gV    torn  as  I. 

ILL,  A  flender  Pipe  hiddai  by  the  Chimney  Board  B  B,  wl>exeby  the 
Tumbler  AA,  hath  Communication  with. the  Pftn^  ov  BeDcws  MM. 

MM,  Some  kind  of  Pump  or  Bellows  well  fliiit,  and  having np  other  Aper^ 
ture,  but  through  the  Pipe  ILL.  Thefe  are  put  in  fome  fecret  Place  where 
aJBody  may  Play  the  fame,  and  not  be  feen. 

NN,  a  (lender  Pipe,  that  makes  a  Communication  between  the  Glajs  A  A, 
and  the  Croti^n  FFj  this  Pipe  reacheth  n^ar  to  the  cover  of  the  Crowuy  that 
the  Water  contained  in ,  it  may  not  run  down  by  that  Ajjerture. 

EE.  the  Fdlitidus  Coral^  HoJlow  within.  Shut  at  the  Bottom  ^nd  Open 
at  the  Top. 

DD,  D  D,  Two  crooked  Pipes  Soldered  to  th^  Sides  of  the  Cor^il  £  £,  fo 
that  the  Water  running  down  the  Coral  may  Spou^.out  i^t-  th^  Hples  DD^.   . 

OO,  A  Pipe  hidden  in  the  Coral  EE,  paffing  through  thpiij^ttQpEi  of  thp. 
fame  where  it  muft  be  well  Soldes^d,  and.  reaching  near  to  thp  bottoiadf  the 

PP,  A  Pipe  to  convey  the  Water  from  !the  (^lafs  GG,  intQ  the  Rock  CC  j 
this  Pipe  is  well  Solder'd  to  the  jOover  of  the  faiid  Kifck. 

<^,  A  yahe  rwovking  by  alSp'ringat  t;|ie  bpttom,  of  th?  Pipq  P  P,  to  keep 
the  Water,  that  gef:s  ia  that  Way,  friyn,  re|;]arain^bacil(» 

R,  Another  l^ahe^Lt  the  top  of  the  Pj^pe  OO^  that  the  W^te;: getting  op 
t^t  way,  xnay  tMt  j^  th];9Ugh  t^e  fain. 

Now, 


muft  run  through  the  Pipe  KNj  into  xhcTmiUerAA: :  And  thoncc;  ti[ijQugtv 
the  Pipe  ILL,  into  M,  M^tp  fill  thi^  Vacuity  m^d^Q therein:  The  Air  in.  the 
OrcwM  FF»  beiiigthus  Rarlfied,  gives  liberty  to  the  Air  in  the  JRjock^  C  C,  tq 
BLarify  to<s  by  Driving  the  Water  through  tlie  Pipe  Op,     Tcbe^  W^^gr  J>e- 
ing  got  up  into  the  Cravm  F  F,  rups  down  the  Coral  £  £,  aqd  through  the^ 
Croked  Pipes  D  J),  DP,  Spouts  out  atjthei;:  upper  Apertures^  and  itp^i  the 
Sheffs  HH,  foils  upon  the  Rock  CC  :  If  we  come  afterwards,  to  (hut'thc^^/;- 
laws  MM,  the  Air  got  into  their  Vacuitv,  muft  run  back  into  thp  Tunfbler 
A  A,  and  prefs  upon  the  Water  at  the  Top  of  the  Rock  C  C  :  But  tl^Q  ^-i? 
in  the  faid  Rock  having  been  Rarified,  its  Spring  is  not  fu^ciei^t  tpRe^ft 
this  PrefTure,  and  fo  the  Water  is  forced  into  the  faid  Rock  thrpiigh  ttVf  Pigo 
PP  :  A^id  by  thus  opening  and  fhutting  the  Bifbvus  M  M^  the  W^tQr  i^fl 
conftantly  circulate  by  the  Ways  aforefaid. 

As  for  the  Ufcs  this  Way  for  R^Hfafg  fVa^tr  may  be  applied  t9,  t\^$  I  /io  ^^Vfi  ^tkk 
conceive :  The  Glafles,  being  meerly  to  c^c;eal  the  Secret,,  muft'be.lcfr  9ut ;  ^•''^'•^"^'* 
ai;id  there  may  be  noade  feveral  Receptaeles  iibove  one  fi^other  to  receive^he 
Raffed  Water,  ip  as  doth  the  Cnnm  F  P :  And  thcce.  flioi^  l^e  a;s  19  any 
jB^/^x.  to  Communicate*  every  one  with  one  Receptacle  :  Thefe  Befkmss  fhto^iq" 
be  moved  by  an  Axis^  i^  that,,  when  the  Fir  ft  is  open,  the  Se^oj^  fhpuld  b^  ^ 
fhut:  the  TJ^r^ppen,  the  Fourth  fliut;  and  fo  forth,  alternfi,tiyely;  whi(ja 
may.  be  eafily  done :  ^y  thi$  means,  the  Firft  or  LqweA  h^ftack  W(y|^ 
give  the  neceifary  Sup|riy  of  Water  to  the  &ttf«^,  thi^  SeconAxfy xlfi^T^^ 
and  the  'thkd  to  die  Fourth,  &c.  'till the  Wat^r  would  WRaije4  to  thi^  V^^^- 
ed  Height ;  fuch  Reccptacks might  eafily  bf  fet  ^t  i^  or  15,  Foota^boyc  pne 
another,  ai^d.  fo  bu^t  £W  or  them  might  i6i^:  W^^.  to  a  oyalCidfifv^ 
as  well  as  ordin^iy,  i?/^x  do  :  Bjit  ttusjai^jRr. . Way  ^^oiiifi:  haye  this  ac^fin^^^    ^ 
tag&»  tfaaf  in  th^  Qfdi9^ry>  P^f^P^  !^^  {bengch4^9(i^,a{qpli^ 
Water  to  be  R^ifed^  but  by  this  Contrivanqe  the  $tream  of  a  Ki  w  xfoy  t^e 
applied  to  draw  Watjer  out  of  a  Mine  jfer  djjjant  from  it.  By  the  l^n^e  way;, 
the  Stream  of  th.^T'hcmei  might  keep  confiint  JVaiejr-JVoyks  in  WtxdforzC^f^ 
as  eafy  almpdas  in  the  ]^A;)weft  Fields :  ThQ  Riv,er  S^.  mig^t  dp  rhe^iame 
at  St.  Germain,  aiid  perjiaps  at  t^faiffef  tpo,;  nptwithi^nding  tl^,  gr^t  DI- 
Aai^ice.    For  it  is  to  be^  ot^iefiv^,  ^  That  the  Fi^QS  of  Com^nica|u>p  1^- 
tweentho-&^!bmr  and  tljc'  ^i9ie/ifejiigigiip,ce^Vy  6yt^^  Conveying  of  the  Aii\  . 
which  moves  very  fwiftly,  d^  may  b^  (leader  enpiigh,  and  fo  cpptam  but 
;i  fniaU  Q$[antity  of  A,ir  to  be^ Rammed  j  and  befides,  they  wilUot  beiul^jeft 
ta  Bt4rftor  Leal^  Xipoerthe  f^^fSbvj^  they  b(M¥,  b^ngall  exteiftial  tp  the  Pipe^ 
will  rather  ftrengthen  than  bnak  t^he  fa?^  Fipip  yifhrnoc  it  loDows,  That 
the  faid  Pipiis  need  n^t  be  ftroQg,  hot  may  be  made  at  very /mall  Charges. 
It  is  alfo  to  be  ob&sved.  That  tbofe  Belh^vs,  wh&c^  are  open^  have  the  Air 
in  them  very  much  Rarified,  fo  thfit  i;h(;  outw^i'd  Air  Ueth  heavy  upon  (to 
fhut^  them^  by  which  means^the  Moj^ipn  pf  the  £^/n^  muft  be  belp'd  in  Lift- 
ing up  the  oppofii$: JB#i(As  tli«^»ai)9i<;»  b«,Ap«ncd :  And.this.Qb6^rvation  may 

anfwer  - 
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tii£vtT  the  greateft 'Drmcidty  t)iat  might  be  objefted  igftrnft' diis  C)ntri' 
ranee :  So  that  I  d6n*t  queftiOH^bat  this  way  fpr  11^;^^  Water,  may  on  fc- 
veral  Occafions  be  of  great  Advantage. 
i^rtfc#rs*.         A  B,  Afl,  Are  feveral  Receptacles  &t  abbre  one  another,  whidi  muft  be 
^'%  201.      well  Shut  and  Soldered  every  where, 

CDD,  CDD,  Are  two  {lender  Pipes,  whereby  the  Firft  and  Third  Ae- 
tef  tacks  have  a  Communication  with  the  Pumf  HH. 

EFF,  EF  F,^Two  other  flcnder  Pipes,  v^^hereby  the  Second  and  Fourth        | 
Receptacies  have  aXjQilununication  with  the  Pump  1 1. 

H  H,  1 1,  Two  Pumps  whofe  Plugs  are  fo  moved  by  the  Axis  L  L,  that 
when  one  goeth  down  the  other  goeth  up. 

M  M,  A  Wheel  faftened  to  the  Axis  L  L,  that  it  may  be  moved  by  the 
Stream  of  a  River. 

N  O,  PQ^,  N  O,  P  Q,    Are  big  Pipes  for  the  Water  to  go  up,  from  a 
Lower  into  a  Higher  Receptacle. 

O,  Qj  O,  Q,  Are  Valves  fitted  to  the  Top  of  the  aforefaid  Pipes  that 
the  Water  may  not  go  down  through  the  fame. 

Now  it  is  plain,  that,  when  the  Plug  in  the  Pumplllif  is  going  up,  the 
Air  comes  in  through  the  Pipes  CDD,  and  fo  it  is  Karified  in  the  Firft  and       i 
Third  Receptacles  marked  A,  A :  And  by  that  means  the  Water  may  be  Dri-       j 
yen  up  into  the  faid  Receptacles  through  the  Pipes  K  O,  becaufe  at  the  fame 
time  the  PIu^  in  the  Pump  II,  going  down,  caufeth  the  Air  to  return  to  its 
Ordinary  Prcflure  in  the  Second  and  Fourth  RJceptacks,  that  it  may  be  able 
to  drive  up  the  Water  through  the  faid  Pipes  N  O,  and  the  Lowcft  Pipe       , 
draws  the  Water  that  lies  open  to  the  Air.    By  the  fame  reafon  when  the 
Plug  in  the  Pump  1 1,  goeth  up,  the  Air  muft  come  in  through  the  Pipes      j 
E  F  F :  And  fo  it  is  Rarified  in  the  Second  and  Fourth  Receptades  marked 
B,  B,  and  by  that  means  the  Water  may  be  driven  up  into  the  faid  Rjecepta-      I 
ties  tlirough  the  Pipes  P  Q,  P  Q,  becaufe  at  the  fame  time  the  Plug  in  the      ' 
Pump  H  H,  going  down,  caufes  the  Air  to  return  to  its  Ordinary  Prefluw      ■ 
in  the  Firft  and  Third  Receptacles,  fo  that  it  is  able  to  Drive  up  the  Water 
dirough  the  faid  Pipes  P  (^ 
^t^^h*      (J,  I.  To  keep  the  Receptacles  from  being  fiUM  too  much,  the  Wat^r  may 
S.  Naif,  M»    be  let  out  by  Inferring  into  each  a  Crooked  Pipe,  reaching  a  pretty  way 
^^^\&      downwards,  and  having  its  Lower  Aperture  fliut  up  with  a  Valve,  whereby 
T*  *^*  ^'^^*  ^^^  Water  may  run  out  when  the  Receptacle  fhall  be  filW  to  a  certain  Height: 
Jan.  An.  i   7.  j^^^  j  ^^^  ^^^  ^^  prevent  new  Difficulties,  that,  left  the  Pumps  fhould  be 

filled  to  much,  a  Valve  may  be  made  that  fhall  open  as  foon  as  the  Air  in  the 
Pump  fhould  be  more  Compreft  than  the  Outward  Air :  So  the  Air  getting 
in  through  any  Pores  would  be  conftantly  let  out.  \ 

a.  I  have  not  pofitiviely  promiied  a  good  Succefs,  but  for  fVindfor  and 

St.  Germain ;  but  when  I  fpoke  of  VerfaiUes  I  ufed  the  Word  perhaps,  thereby 

fhewng,  that,  before  any  one  fhould  go  about  fuch  great  Undertaking,  he 

fhould  Kefled  upon  it  more  than  I  would  then  do,  not  having  Oocafion  for 

/\^h  Work.    But  I  now  make  the  following  Computatl^ 
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%ict  the  DUUnce  of  Vo^tlks^  as  At  Nuts  fuppoieth,  be  i.apoo  Foot,  an<f 
the  Capacity  of  each  Rst^pfacUht  about  one  half  of  a  Cubic  Foot :  I  might 
Inafce  the  Wheel  widi  the  Axis  to  make  their  Revolution  in  one  Minute  of 
Tixnc,  and  fo  Order  all  Things  that  the  Air  under  the  Afcending  Plugi  might 
come  to  be  Rarified  to  fuch  a  degree,  that  by  its  Elaflicityit  might  not  Coun- 
terpoife  more  than  7  Foot  of  Water;  but  at  the  fame  time  the  Air  in  the 
Receptacles  Ay  A,  B,  B,  would,  even  in  its  grcateft  Dilatation,  beablcto  Coun- 
terpoife  17  Foot :  So  it  is  plain,  that  the  Air  will  be  driven  from  the  Receptee- 
cles  inta  the  Pumps  by  a  Strength  equivalent  to  lo  Foot  of  Water  :  Now,  if 
wet  compute  the  *  Velocity  of  Air  driven  by  fuch  a  Plieffure  :  We  fhall  find  m^sup.cgp.y. 
that  the  faid  Velocity  will  be  about  740  Foot  in  a  Second:  fo  that  in  half  a.     S-  ^^* 
Minute,  during  which  the  Plug  goeth  up,  this  Airmight  pafs  above' 2  2000  • 
.Foot,  although  it  were  not  Rarified  at  alt;  but  being  Rarified j  as  we  do- 
fnppofe  it  to  be,,  it  might  go  a  great  deal  further: 

I  muft  now  take  notice,  that  according  to  the  Honourable  Mr.  Ay/p's  Ex- 
periments,, the  RarefoElion  of  the-^/r  is  much  leflcr  than  Mr.  Nuis  takes  it  to- 
be :,  Eo^  th© Water  contained  in  the  Pipe  N  O,  is  fo  far  fix)m  caufing  the  Air 
.  to 'fill  up>a*fpac&  four  times  bigger,  that  it  will  not  Extend  itfelf  to  a  Space 
once  bigger  than  before  i  Confidering-  therefore  the  Velocity  of  the  Air,  and  ' 
the  fmall  Dilatation  it  doth  fuffer,  if  any  one  will  tak%  the  trouble  to  Coitf- 
pute,  he  win  find,  that  if  the-  Ptmps  hwft  in  Biameter  the  Diagonal  of  a 
SquareFoot,  and  the  fameHeight:  And  if  the  fmall  Tubes  of  Communieat ion 
be  made  of  7  part  of  an  Inch  in  Diameter ;  fo  that  being  12000  Foot  long, 
they  may  contain  about  one  Cubic  Foot  of  Air.;^.that'Would^be4nort  than 
Sufficient. to  make  the  neceflary  RarefaBion  in  the  Receptacles.  ../. 

Butf  or  t^o  good  Succefs  of  the^ngiii^  it  is  not  enough  to .  maj(e  the  Air  pafs 
{tfrntho  Receptacles  into  the  Pumps^it  muft  alfo  Return  from- the  Pumps  fnto 
the  Rieceptacles :  Now  for  this  Intent  it  would  be  ncjceflary  to  fet  the  Recmf- 
cles  but  five  Foot  above  one  another ;  fo,  to'  drive  the  Wat^r  np^  the  P ipe- 
N  O,  it  woidd  be  enough  that  the*.  Ak  in -the  Rsc^tadeSiy  ihould^^reifswith 
a  ftrength  Equivalent  to  23  Foot  of'  Water :  For  it  is  plain,  that  five  Foot 
in  the  Pipe  N  O,  together  with  a  Preflure  Equivalent  t©  17  Foot,  which  I 
have  fuppofedto  be  in  th^Vip^r  Receptacle  K^  will4nakebut  22  Foot  la; all ; 
and  therefore  23  Foot.Pj*effing  in  the  Receptacle  B,  muft  prevail,  and  cauf© 
the  Water  t<^  Aicend :  Now  die  Breflure  in  the  Receptacle  b«ing  but  23  Foot, 
and  the  Air  in  ih^Pump  Returning  to  it^s  Ordinary  Preflfure,  which  is  about 
3  3  Foot,  it  is  plain  that  th»  Air  going  back  to  the  Receptacle^  will  be  Driven  * 
by  Strength  Equivalent  to  10  Foot^  as  welh  as  it  had  been  in  coming  f|om 
the  Receptacle  towards  the*  Amp  :  Acnd  {o  the  Bignefe  afligned  for  the  Gmi^ 
THunication  Pipef  will  alfo  prove  more  than  fufficieat*  to  this  E£feft. 

From  what  I  have  been  faying,  it  u  plain.  That  in  great  Diftances  there 
{hould,be  made  as  many  .Pii^/  as  Riceptacksy  as  hath  been  already  pro- 
pounded :  And  for  to  Hraife  Water  but  do  Foot  High,  there  fhould  bere^ 
quired  13  or  14  Receptacles,  and  ^as  many  Pumps  of  the  Bignefs  aforefaid. 
Some  People  may  ta)(e  this  for  a  great  Diffionlty.  .ButX  Anfwer,.  That  in 
' ''  '      ■    ^  ■ .      .       ■        this 
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t\As!'Ei^ii»ey  this  IS  not  To  much  as  it  Ibems  at  Firft  ;  hecinky  the  Preffiase 
being  all  from  without^  there  is  no  need  of  any  great  firength  to  refift  it, 
and  lb  the  Metal  for  the  Pump  >vill  Coflbut'littte :  Theremay  alfo  be  found 
Ccaiions  where  to  make  fo  good  ufe  of  them^  that  fuch  an  Engine asl  have 
Dcfcribed  would  in  a  Years  time  favc  Labour  enough  to  pay  for  many  Pumfs^ 
.fince  it  might  every  hour  Raife  about  i8oo  Pounds  of  Water  to  the  height 
of  do  Foot  :  Mean  while  I  dont  pretend  to  have  given  h«re  the  beft  Pro- 
portion for  the  Bignefs  of  every  part  of  the  Engine ;  but  it  may  be,  by 
Altering  the  Capacity  of  the  Pumps^  of  the  Pipety  or  of  the  Receptacles,  a 
much  more  confiderable  Effed  might  be  Produced. 

3.  The  Water  doth  a  not  any  time  Afcend  higher  than  from  a  Lower 
Rsuptade  into  the  next  Upper  Receptacle ;  v  hich  Height  is  but  1 2  Foot :  So 
that  it  is  plain  enough,  tnat  the  Preflure  of  the  Air  may  be  fufRcient  to 
Drive  ir.up.  It  is  Indifferent,  whether  it  be  by  Rarefa£tion  or  otherwife 
that  the  Water  oomes  into  the  Receptack  A ;  it  is  enough  that  the  Water 
is  there,  and  tha^  the  Air  Freifes  upon  it  witli  fuch  a  Strength  as  will  pre* 
vailagainft  al)  that;  oppofeth  it. 

4.  Though  the  Ufe  of  the  Pipes  l^  meerly  for  Conveying  of  Air :  They 
.4nay  neverthelefs  be  eafily  fiU'd  with  Water  when  need  Requires,  and  fb  the 
.Defers  in  them  may  as  well  be  found  out  as  in  Pipes  that  are  ufed  for  the 

Conveying  of  Waten 


MUgi^l^      -XII.  A,   laWFurtthce,  ' 
h1kfR7       B,Thfi  Bpyler.  r 

no'  kvtri      "CC,  Two'  Oc*/,  ^ WWch  h6rv¥cf  thu^  Skm^  ttims  tt>  the^/^  P  D. 
II.  2}^.p.  728.       DD/ThtT^^/i  <?vKich^iieidIvb^th« WAtcrffom  th»'  Bottom,  in  order  to 

^^fTyt(fcU'^if^hich'^ktch'^:ilS  Vahes  ton  Occafion  arc 

^a^ris'd     ■    '   •    •     ••     . 

.;'G,  The ':fbrc^  Pipe. 

'-HvThfe.3ferit/;/Ae. 
-'ly^rht' Water  ■•-     ^  '        .   ■     .• 


'     ; 


-^i^ 


an  Iroli  Nail,  Which  piffesthrough-the  Handle  Df'th^ii^^>  turns  -whed  the 
"Suchtr  is  rUiTed  or- lowered.  ^ Near  )the  Body  jbf  .the-P^/i^chere^isaj^      P^^ 
I H  R,  jbincd  to  it  by  theO^be  G,-a5d  Jiaiait^  ^t^iher  Julie  K  N  L,  wiiich 
Ih/Nmay  be  Tu^nw-every'iray.. ,  ,  :  :    .:       . 

To  make  this  Engine  Play,  Water  is  pour'd  upon  the  Cheji  to  "enter  in  M 
the  Holes  that  are  in  the  cover  thereof.    This  Water  is  drawn  into  the  Body 

of 


(  545  ) 

of  the  Pimp  at  the  Hole  F,  at  the  time  when  the  Sucker  is  Raifed ;  and  when 
^the  fame  is  let  down,  the  Valve  of  the  fame  Hole  F  (huts,  and  forces  the 
Water  to  pafs  through  the  Hole  M  into  the  Tube  G,  of  which  the  Valve 
H  being  lifted  up,  the  Water  enters  into  the  Pot,  and  filling  the  Bottom,  it 
enters  through  the  Hole  K,  into  the  Tube  K  N  L,  in  fuch  a  manner,  that 
-when  the  Water  is  Higher  than  the  Tube  K  N  L,  and  the  Hole  of  the  Tube 
G  is  (hut  by  the  Valve  H,  the  Air  Inclofed  in  the  Pot  hath  no  iflue,  and  it 
comes  to  pafs,  that,  when  you  Continue  to  make  the  Water  Enter  into  the 
Pot  by  the  Tube  G,  which  is  much  thicker  than  the  Aperture  of  the  end  L, 
at  which  it  muft  iflue,  it  muft  needs  be,  that  the  Surplus  of  the  Water  that 
enters  into  the  Pot,  and  exceeds  that  which  at  the  fame  timeiffues  thro'  the 
fmall  end  of  the  Jet,  comprefles  the  Air  to  find  place  in  the  Pot :  which 
makes  that,  whilft  the  Sucker  is  Raifed  again,  to  make  new  Water  to  Enter 
into  the  Body  of  the  Pump,  the  Air  which  has  been  Comprefs^d  in  tho' Pot, 
Drives  the  Surplus  ot  the  Water  by  the  Force  of  its  Spring,  mean  time  that 
a  new  Comprejjion  of  the  Sucker  makes  new  Water  to  enter,  and  caufes  alfo 
a  nfew  Cimprefjion  of  Air.  And  thus  the  Courfe  of  the  Wat»,  which  ifJTues 
hy  the  jf^/,  is  always  entertained  in  the  fiime  State. 

XtV.  A  A,  The  Body  of  a  Square  Taper  Pump,  made  of  Oak,  Elm,  or  a  cheap  Tump ; 
Deal  Planks;  with  a  Valve  at  bottom  rt  a.  ^li^i^U^^' 

B  B,  The  Bucket,  in  the  midft  of  which  there  is  a  Valve  b,  not  vifible  in  J«n«  ao/  i4yj^ 
the  Figure,   being  concealed  by  the  Sides  of  the  Leather  b  b. 

CCC,  The  Iron  to  raife  the  Bucket. 

DD,  The  Wood  at  -the  bottom  of  the  Bucket  containing  the  Vahe.  j^ 

EE,  The  Handle  for  Raifing  the  Bucket,  to  be  managed  by  fewer  Hands 
tTian  Ordinary  Pumps  are;  which  may  be  Altered  fo  as  to  employ  a  Hoffe, 
or  Mill,  or  other  fuch  like  way,  more  Advantageous  than  that  of  this  Handle 
managed  by  the  Strength  of  Men. 

FF,  a  Square  7it/»^jBox  with  Holes  in  the  Sides,  and  open  at  the  Bottom  ; 
into  the  narrower  part  of  which  is  enclofed  the  narrower  End  of  the  Body 
of  the  Pump. 

GG,  An  Additional  Budhet  oi  a  larger  Dimenfion  to  be' placed  on  the 
Iron  Work  of  the  P««rp  about  H,  when  it  (hall  be  needful  to  Lengthen  the 
Taper  of  of  your  Pump,  and  thereby  to  Raife  the  Water  more  forcibly  to  a 
greater  Height. 

II,  The  SpQUt  of  the  Pump,  to  caft  out  the  Water  of  the  fame  breadth 
with  the  fide  of  the   Pump. 

KK,  The  Iron  or  Wooden  Work  fet  off,  or  bent  back  f  if  need  be)  and 
placed  at  the  back  of  this  Pump  for  the  eafier  and  more  capacious  Motion 
of  the  Pump  Handle,  in  which  it  moves. 

This  Pump  was  by  me  Contrived  in  1S73.  when  the  New  Canal  of  Tleet* 
lUver  in  London  was  Enlarged  :  It  was  found  to  Raife  at  leaft  twice  as  much 
Water  proportionably  asthofe  of  the  farae>  or  rather  bigger  Bore^  that  were 
firft  made  ufe  of  and  caft  by.    It  was  8r  i^'oot  long^  and  i  Foot  8  Inches 

Vol.  I.  A  a  a  a  broad 


C  54^> ). 

broad  at  the  top«  and  about  8  Inches  broad  at  the  Bo(tom).  whoxe  it  is  il^ , 
ferted  in  the  Box^  and  did  caft  out  8  Gallons  at  a  Stxoke^  and  2 1  Strokef  be«. 
ing  made  in  one  Mimucy  there  were  Delivered  about  15511  Gallons  in  a  Mh 
nutes  time  ;  whence  it  is  eafy  to  G>mpute,  wh%t  Quantity  is  thrown  out  in 
an  Hour.    This  kind  of  Pump  may  by  the  fame  Contrivance,  be  made  of  a^ 
Irce  Bored  through  with  a  Taper-Bore ;  and  a  Basket  may  be  ufed^  at  the . 
bottom  of  the  Pumf  inftead  of  the  Box-CpleMier^ 

pW.Cfff.  -^V^  Paperso//(p/x  General  Ufe^  (ExtraSied  fiom  a  Book  pf  Ja  Alph.Barellius.. 

B.  2.  ^  35*  de  Motu  AnimaUum^)  Omitted. 

I.  A  Way  }}0V)  a  Mqn  may  Swim  »»^  Waterjj  and  JQreath  by  the  Help  of  a 
JIa  Boig  about  his  Head. 

2.  Another  Way  of  Breathing  under  Water  by  the  help  of  a  Leathern  Pipe  kept 
open  by  Wreathed  Wires ^  a^d  extended  Ajf  /^^  Swimmer  ^  Head  to  the  top  of  tbe,^ 
Water. 

9.  A  way  to  make  a  Submarine  VefTel  acof^mmdated  with.  Ways  to  Row  f^ 
gnd  to  make  it  Rife  and  Sink  in,  the  Water. 

XVI.  Accounts  of  Books  Omitted 


•^i«.^.J45.    I . .  TTTYdroftatical  Paradoxes,  made  out  by  New  Experiments,  (fir  the  fnofi 
•.  10,  >.  173-         J^  jart  Phyfical  and  Eajy)  by  the  Honourable  R.  Boyle  £/j; 
••  926.^h  48»«      i-  Recueil  de  divcrfes  Pieces  touchant  quelques  Nouvettes  MachineSj  Sec. 

Par.  D.  Papin.  M  D.  A  Cajfel.  169^.  in  %vq. 


C  H  A  P?   IX. 
Geography.    Navigation- , 

^}l^t/»urld^-^\  T  Ongitudo  Terrejhis  eft  Arcus  .£quino|ftialis  ab uno  ad  alium  Meridia- 
«0i>rWwi*4 ; hf  Li  uum  intcrceptus  iive  Temporis  Spatium,  quod  per  iGqtiino&ialcm 
MaSSf^^se^  numeratur,  inter  duo  Loca  ;  quare  confonum  fuerit,  Longitudinis  Principium 
^"•i«»  in  ipfo  iEquinodiali  conftituere..    Infuper  cum  Circulus  ille  iEquinoftialis 

olt^Aii,  id7s^ib^»m  in  Borealem  &  Auflralem  partem  dividat,  fi   detur  hujus  Primarii 

Meridiani  iFixatip  in  eo,  erit  inter  Boreales  &  Auftrales  iEquitas  atque  Con- 
formitas.  Deinceps,  oportet,  ad  Praecifionem,  Locum  hujus  Primarii  Mm- 
diani  effe  parvum^  ut  Lor^itudims  Numeratio  exa^us  exprimatur :  don  ut 

aliqxii> 
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'aliqui>  qui  omnes  hfuloA  Portundtod  pro  hujus  Prindpio  afTumebant,  ic  Di^ 
ftantiam  duorum  Graduum,  inter  earum  aliquas^  non  notabant;  quodcerte 
abfurdum  nimis  erat.  Iterum,  Pnecautio  atia  eft  habenda,  uc  PritHarm  Me- 
ridianus  ilon  confundatur  cum  Terris  &  Locorum  Imaginibus  in  Ghbo  vel 
Mappa  exaratis,  quod  fiet  fi  per  Mcdias  Terras  Tranfeat :  Et  fi  prxcipuas 
Terrac  Partes  dividat,  ut  Amerkamy  Africam,  &  Eurapamy  per  Maria  tranliens, 
erit  eoaptior  &  convenieAtior  in  Globi  Tarraquei  repxaefentatione.  Quas  omnes 
memoratas  caufas  confiderans^  Inveni^  quod  Natura  Cnihil  fruftra  fuppedi* 
tans)  pofuic  Tub  ipfo  MquinoEHali  Circulo  Infulam  quandam  prope  Brafiliamy 
olim  Abroxosy  nominatam,  qu«  Infula  diftata  'feneriff^  Pico  Grad.  p.  Occi- 
dentaliores,  &  ab  Uraniburgo  Grad.  42.  Occidentaliores ;  in  qua  inveniuntur 
omnia  ad  Primarium  Meridianum  conducenda^  ut  a  me  addimatur. 

IL  I.  Thofe  that  intfcnd  to  make;^  ufe  of  Pendulum  IVatcbes  at  SeUy  muft  ^  ^^      , 
have  two  of  them  at  left ;  that>  if  one  o^  them  ihould  by  mifhap  or  neg-  iiffimaitni  ft 
led  come  to  ftop,  or  (being  by  length  of  time  become  fouU  need  to  be  ^-jo^l^ -/J,  J;^: 
made  clean,  there  may  likely  always  remain  one  in  Motion.  «^««  ^fi!^''^ 

2.  The  TVauhes  on  Shipboard  are  to  be  Hung  in  a  Clofe  Place,  where  they  ^'/'"^   ?// 
may  be  freeft  from  MoiflUre  or  Duft,  and  out  of  Danger  of  being  difordcred  P;  *7.  ^  nj. 
by  Knocking  or  1  ouchiiig. 

3.  Before  the  TVatche^  be  brought  on  Shipboard y  'tis  convenient  they  be  ad- 
jufted  to  a  Middle  or  Mean  Dajfy  the  Ufe  of  them  being  then  moft  eafy. 

4.  Here  take  Notice,  That  the  Sun  paieth  the  1 2  Signs,  or  makes  one  ^^  adwfi  the 
Entire  Revolution  in  the  ;£c7i)?mt  in   355  Days,  5^  48'.  or  thereabout :  »^«fcw/. 
And  that  thofe  Days,  reckoned  from  Noon  to  Noon,  are  of  different  Lengths ; 

as  is  known  to  all  that  are  verfed  in  AJironomy.  Now  between  the  Longeft 
and  the  Shorteft  of  thofe  Days,  a  Day  may  be  taken  of  fuch  a  Length,  as 
36J  fuch  Days,  5**.  4p'.  &c.  make  up,  or  are  Equal  to  that  Revolution  , 
And  this  is  called  the  Equal  or  Mgan  t)ayy  according  to  which  the  Watches 
are  to  be  Set ;  and  therefore  the  Hour  or  Minute  Ihfewed  by  the  Watches^ 
though  they  be  perfeAly  Jtift  and  Eq\ial,  muft  needs  diflfer  almoft  continually 
from  thofe  that  are  Ihew'd  by  the  Suny  or  are  Reckoned  according  to  it's  Mo- 
tion. But  this  Difference  is  Regular,  and  is  otherwife  called  the  lEmMim^ 
A^  hich  is  accounted  from  the  firil  of  "February  in  the  following  "fdle. 
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By  the  help  of  tlic  foregoing  Table  you  will  always  know  what  u'Clefek 
it  is  by  the  Sun  precifely,  and  confequently,  whether  the  ff^atches  have  been 
fet  to  the  right   Meafure  of  the;  Mean  D^y  ot  na^  ufing  the  TaUe^s 

follows.  I  \,.        _ 

When  you  firft  Set  your  IVatch  b^  the  Sun^  you  are  to  SubduS  fr<>m  the 
Time  obferved  by  the  Sun^  the  JEqAation  adjoyned  to  that  Day  of  the -Month 
in  the  Tahtey  and  to  Set  the  tVatcbes  to  the  remaiiting  Hours,  Minutes  and 
Seconds ;  that  is,  the  IVatches  are  to  be  Set  fo  mucH  Slower  than  the  Time 
of  the  Surty  as  (in  the  Table)  -is  the  MjuaHon  of  tharDay ;  fo  that  the  JEj^o- 
tioH  of  the  Day  Added  to  the'  Time  of  the  Clock,  is  the  True  Time  by  the 
Sun.  And  when  after  fome  Days,^  you  defire  to  know  by  the  Watch  the  Time 
by  the  Sun^  you  ate  to  Add  to  the  Tjime  (hewed  by  the  tVatchy  thG-j^EquatioK 
of  that.  Day;  and  the  Aggregate  ftiaill  be  the. Time  by  the  Sun,  if  the  H^atcb 
hath  been  perfeftly  well  Adjufted*  after  the  Meafure  oi^hc'jMean  D/rjfs  >  for 
the  doing  of  which,   this  will  be  a  conveiiient  Way  ; 

Draw  a  Meridian  Line'xx^n  a  Floor,  aiftl  then  hang'twoTlummets,  eadi 
.by  a  fmall  Thread  or  Wire,  direftly  oVer the  faid "Meridian^  at  die  diftancc 
of  fome  two  Foot  or  more  one  from  the  other,  as  the  fmallnefs  of  the  Thread 
will  admit.  When  the  Middle  of  the  Sm  {^t  Eye  being  placed  io,  as  to 
bring  both  the  Threads  into  one  Line)  appeafsto  be  in  the  lame  Line  exaS- 
ly  (for  the  better  and  morefecure  difcemiilg  wherebf,  you  ihuft  be  fumiih'd 
with  a  Glafs  of  a  Dark  Colour,  or  fomewhat  Black'd  witK  the'Smoak  of  a 
Candle9)  you  ar^  then  immediately  to'  Set  the  IVatchy  not  precTfely  to  the 
Hoxir  ot  i2,but  fey  "fo  much  lefs  as  is  the  \^uation  of  that"  Day;  e-g.  If  it 
were  the  1 2th  of  Marchy  the  ^Equation  of  that  D;iy  bein^y  the  Table, 
8'.  3''-  Thefeare  to  be  Subdu&ed  from  12  Hours,  and  the  tlemainder  will 
be  1 1*'.  51'.  57'.  to  which  Hours,  Minutfes,  and  Seconds,  you  are  to  Set 
the  Index  of  the  "Watch  refpedively  :  Then  after  fohie  Days  you  are  to  ob- 
ferve  again  in  thefame  manner,  and  likewife  to  note  the  Hour,  Minute,  and 
Second  of  the  IVatch  ;  to  which  you  are  to  add  the  ALquation  of  thefeDays, 
taken  out  of  the  Table ;  'and  if  the  Aggregate  do  juft  make  12  Hours,  the 
tVatchis  Adjufted  to  the  Right  Meafure ;  but  if  it  differ,  you  are  to  Divide 
the  Minutes  and  Seconds  ^f  that  Difference  by  the  Number  of  the  Days  be* 
tween  both  the  Obfervations  to  get  the  Daily  Difference. 

Let  usfuppofe  this  Second  Obfer  vation  to  have  been  made  the  2o^Aof  Marcb^ 
viz,.  Eight  Days  after  the  firft,  and  finding  that  the  Middle  of  the  Suny  being 
feen  in  the  Meridian  in  the  fame  Line  with  the  two  Threads,   as  before. 

The  IVauh  Points, — -—  1 1\  5 1'    of. 

The  JEquationoi  the  20th  o£  March,  by  the  Table,  is  00     10     40 

Which  being  Added  to  the  Time,  ftiow'^d  by  the  JVatcby  gives—  1 2     o  i     47 

If  this  had  been  jufl  1 2  Hours,  the  Ji^atch  would  have  been  well  adjulled, 
but  being  i\  47^  more  than  12,  it  hath  gone  fo  much  too  fall  in  eight 
Days.  And  thefe  1.  47^  that  is  107''.  l^ing  divided  by  8,  there  come 
i3t  Seconds  for  the  Difference  of  every  24  Hours  j  which  Difference  being 

known> 
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known,  if  you  want  time,  or  have  no  mind  to  take  the  Pain&  toAdjuft  the 
IVatch  to  its  Right  Meafure,  (this  being  not  neceflary,  fince  you  may  bring 
it  thus  on  Ship-Board)  note  only  the  Daily  Difference,  and  regulate  yourfclt 
accordingly.  But  if  you  will  Adjuft  it  better,  you  muft  Remove  the  left 
Weight  of  the  Pendulum  a  little  downwards,  which  will  make  it  go  Slower, 
and  then  you  muft  begin  a-new  to  obferve  by  the  •&»,  as  before.  If 
it  had  gone  too  Slow,  you  muft  have  Removed  the  mentioned  Weight 
fomewhat  upwards.  And  this  is  of  that  Importance  in  the  finding,  out 
of  Longitudes  J  that  if  it  be  not  Obferved,  you  may  fometimes  in  the  fpace 
of  Three  Months  mifreckon  7  Degrees,  and  more  yet,  ^without  any  fault 
in  the  fViitches;)  which  under  the  Troficks  will  amount  to  above  400  Englifi 
Mies. 

The  Watch  may  alfo  be  Adjufted  on  Board,  when  a  Ship  Rides  at  Anchor, 
thus :  In.  the  Morning,  when  the  Sun  is  juft  half  above  the  Horixm^  Note 
what  Hour,  Minute,  and  Second,  the  ^f^/c£  points  at,  if  it  be  going ;  if 
not,  fet  it  a  going,  andput  the. /uf/^x^j  at  what  Hour,  Minute,  and  Second 
you  plcafe.     Let  them  go  till  Sun  Sety  and  when  the  Body  of  the  &in  is  juft 
half  under  the  Horix^on^  lee  what  Hour,  Minute,  and  Second,  the  Indexes  of 
the  Watch  point  at,  and  note  them  too;  and  reckon,  how  many  Hours,  cSTc. 
are  ^paffed  by  the  Watch  between  the  one  and  the  other.  Then  take  the  half 
of  that  KumBer,  and^add  it  to  the  Hours,  &c.  of  the  Morning  Obfervation, 
anA  you^ftiall  have  the  Hours,  t^c.  whicli  the  Watch  did  fliow,  when  the.&» 
\iv-as  in  the  South ;  whereunto  Add  the  ^Equation  in  the  Table  belonging  to 
that  Day,  and  note  the  Sum.  Then,  fome  Days  being  pafsM,  (the  more  the 
better,)ycxi  are  to  do.  juft  the  fame  :  Arid  if  the  Hour  of  this  laft  Day  be  the 
fame  that  was  noted  before,  your  Watch  is  well  adjufted ;  but  if  it  be  more 
orlcfsj.the  Difference  divided  by  the  Number  elapfed  between  the  twoOb- 
fexj^ations,  will  give  the  Daily  Difference.    And  if  you  will,  you  may  let  it 
Rpft  there  orotherwife,  .jR:emoving  the  Lcffer  Weight  of  the  Pendulum^  you. 
m^X  Adjuft  it. better.     You  may  alfo,  iriftead  of  the  Suns  Rtjing  and  Settings . 
ta^Q  two" Equal  Altitudes  of  the  Sun^  before,  and  after  Noon,  and  having 
noted  the  time  given  by  the  Watches  at  the  time  of  both  the  Obfervations, 
proeeed  with  it  in  the  lame  manner,  as  was  juft  now  direfted  for  Obferving 
thp  JSun  in  the  Horiz^on.    In  either  of  which  ways  there  may  be  fome  Er-, 
Tour,  ca^fed  by  the  Suns  RefirdBtony  which   is  confidcrablej»  and  therefore, 
needs  not  to  be  taken  notice  of. 

y,  Give  to^ach  of  the  Watches^  Name,  or  a  Mark,  as  A,  B,  C;  and  JSe^^^^^^t^ 
before  you  fet  Sailj  fet  them  to  the  Time  obferved  by  the  Sun  in  the  place ^t  nea.  * "  * 
where  you  arc,  and  whence  you  are  departing,  allowing  for  the  jEquation  of 
the  Day  whereon  you  make  your  Obfervation ;  which  Driy  you  are  to  note, 
if  the  Watches  be  not  well  adjufted  ,•  otherwife  it  is  not  neccffary. 

Then  afterwards  being  at  Sea,  and  defiring  to  know  the  Longitude  of  the 
Place  where  you  are;  that  is.  How  many  Degrees  the  Meridian  of  that  Place 
is  more  Eafterly  or  Wefterly,  than  the  Meridian  of  that  Place  where  you  did 
fet  the  Watches ;  you  muft  obferve  by  the  Sun  or  Stars,  what  Time  of  the 
Day  it  is,  as  precifely  asis  poflible,  and  Note  at  the  fame  time,  to  what  Hour, 

Minutes, 
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Minutes  and  Seconds  the  ^Patches  do  point,  rwhichTime,  if  the  Watches  bt 
not  fet  to  the  Right  Meafure,  is  by  the  known  Daily  Difference  to  be  Ad- 
jufled  J  adding  thereunto  the  Equation  of  the  prefent  Day,  which  gives  you 
the  time  of  the  Day,  (hewed  by  the  Sun,  at  the  Place  where  the  fPatches  v^erc 
fet  :  And,  if  this  time  of  the  Davbe  the  fame  with  that  obferved  wherieyou 
are,  then  you  are  uuder  the  fame  Meridian  with  the  Place  where  ti}e  Watches 
were  fet  hjt\\t  Sun  ;  but,  if  the  time  of  the  Day,  obferved  where  you  are, 
be  greater  than  that  (hewed  by  the  Watches,  you  may  be  affured,  that  you 
are  come  under  a  more  Eafterly  Meridian  ;  and  if  lefs  you  are  come  under  a 
more  NVefterly.  And  Counting  for  every  Hour  of  Difference  of  Time,  i  j 
l^greds  of  Longitude^  and  for  every  Minute,  15  Minute^,  or  ^J:  of  a  Degree, 
you  (hall  then  know,  how  manyDegrees,  Minutes,  &c,  tht  ikid  Alertdians 
do  Differ  from  one  another.  £.  g.  Suppofe  the  Watches  A,  B,  C,  were  Set 
at  the  Place,  |whence  you  parted,  on  .  the  20th  oi  February,  to  the  time 
of  Day  obferved  by  the  Sun,  abating  the  ./^uatiw  ofthe  20th  of  Fehruarj, 
(viz..  2  2S^[.)  and  fuppofe  that  tht  W^^ch  A,  be  fet  to  its  Right  Meafure,  but 
that  B  goes  every  Day  7'.'.  too  Slow,  and  C  every  Day  1 2  to  Faft.  Some 
Days  after,  fuppofe' the  $tha£  ^^/,  -defiring  to  know  tht  Longitude  of  the 
.    Place  where  you  are  at  Sea  ; 

Tou  Obferve  the  Time  of  the  Day  tliere  to  be 05^   18'    10''. 

And  you  find  the  Watch  A  to  point  at '  — ^02    ~o6    00 

.But  the  Watch  B  to  point  at •  ■  ■■  i     57     22 

Going  too  Slow  by  7^  every  Day,  which  makes  in  74  Days,  7  o       c 

(viz...1^xom  the  20/*  of  F^^.  to  the  ph  of  May^)  — --^  S  ' 

Which  being  added  to  its  own  Time,  gives  the  fame  with  7  ^ 

;  that  of  the  Watclj  A,  -uix.. ^ ^ 3  ""^     ""^    '''' 

'You  find  alfo  th& Watch  C  to  point  at— ^ ■  02     20     48 

Goitig  12".  too  Faft  every  Day,  which  makes  in  74  Days  —  00     14     48 
Which  being  Subdu(%ed  from  its  own  Time,  gives  again  — 02     06     00 

The  Time  of  the  Day  therefore  by  the  Watches  .being r-:o2     06     00 

Add  thereunto  x\it  Equation  of  the  ^th  of  May — 00     ip     xp 

And  foyouhave  forthe  Time  of  Day  at  the  Place  where  the  *) 

Watches  ^tro  &t ^ J^*     ^5      ^p 

But  the  Time  Obferved  being — — '■■'  05     18     10 

Exceeds  this  by-— — ~— — — — — ——————— 02     5^     41 

Wherefore  the  Meridian  of  the  Place,  where  you  are  May  5-7 

ismore  Eafterly,  than  the  Place  where  t\\tWauhes  were  Setby  3  ^*     ^  *     ^' 

Which   being  reduced  to  Degrees,  reckoning  i  y  Degrees  ?      ©       /       " 

for  an  Hour  comes  to—-— • * 3  ^'      ^°     '5  . 

*Tis  true,  that  from  the  fame  Reckoning  it  may  be  concluded,  that  yuu 

are  180  Degrees  more  Eafterly,  which  happens,  becaufe  the  Hour  Index  goes 

round  in  the  Ipace  of  12  Hours  in  the  Watches ;  but  the  Difference  is  fo 

great,  that  one  cannot  be  deceived  in  it^  elfe  the  ^f^cA  might  be  fo  made, 

that  the  Index  Aiall  go  round  about  once  in  24  Hours. 

rii^if%  Dm      ^'  Since  that  for  finding  the  Longitude,  the  Time  of  the  Day,  at  the  Place 

nt^a.  where  you  are,  muft  be  known,  (as  hath  been  faid  above^  you  muft  have  a 

care 
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care  to  Obferve  thit  Time  as  precifely  as  poflible.  For  every  Minute  of 
Tiine»  that  you  mifrcckon^  makes  -7  Degree  in  Longitude^  VfYAch  amountSj 
near  the  JEijuatvr,  to  above  15  Englijb  Milesy  but  lefs  eifewhere.  Where- 
fore to  find  the  Time  of  the  Day  with  certainty,  the  beft  way  is  to  Obferve 
the  Stints  Altitude  when  it  is  in  the  Eaft  or  Weft,  (  the  nearer  the  better  :  ) 
for,  being  there,  its  ^/r/fti^  Changes  in  a  ihortTime  more  (enfibly  than  be- 
fore or  after ;  and  thus  from  the  Height  of  the  Pole  and  the  Declination  of 
the  Sun  the  Hour  may  be  Calculated. 

7.  At  the  ii;^i^and  Setting  of  the  Sun,  when  it  is  half  above  the  HoritM^  ^  sbfitr  tr^y. 

-mark  the  Time  of  the  Day,  which  the  IVatehes  then  (hew ;  and,  though  yie 

have  in  the  mean  time  failed  on,  it  is  not  Confiderable.     Then  -  Reckon  by 

-thc'lVatches  what  Time  is  elapfed  between  them,  and  Add  the  half  thereof  to 

the  Time  of  the  Rifihgj  and  you  fliall  have  the  Time  by  the  fViUches,  when 

the  .Sfoi  was  at  Sauehy  to  which  is  to  be  addtd  the  \^Squatim  of  the  prefent 

Day  by  the  Table.    And,  if  thistogether^makes  1 2  "Hours,  then  was  the  Ship 

'4it -Noon-^ndf r  the  Bane-Msfidiany  where  theTl^tf^  were fet  with  the  Sun. 

>Bilt,  if  the  Sum  be  more  than  11,  then  was  Ihe  at  Noon  under  a  more 

'IVefterly  Meridian  ;  ard,  if  lefs,  then-'unddra  moK -Eaflerly  ;  and  that  by  as 

many  I'imes  -15  ^D<j.  as  tjiat -Sum -Exceeds  or  comes  Ihort  Hours  of  ii ; 

as  the'Calculation.  thereof  hath  been  already  delivered. 

Suppofc,-tf.g.  that  tht^Watches  A  and  B,  as  before,  were  fetwith  tht  Sun 
ut  the  *Place  whence  you  parted,  the  loth  of  "Fehruary ;  and  the  Indexes  fet  to 
the  Hour,  Min.  andSec.lhewedby,the  Stm^  abating  the  Mquntion  of  that 
day,  viz..  i  to' ;  -the  ft^atch  A  being  Reduced  to  the  Right  Meafure,  and 
Bgoing  too -flow  by  7''  a  day.  Afterwards  on  the  tid  of  May^  defiring  to 
know  the  Lwigitude  ot  the  Place  to  which  you  are  come,  you  Obferve  in  the 
Miming  xSnt&in  half  above  the/ifer/«ji,when  thtWiiuch  points  at — 2**  '  ' '" 
And  in  the  Evenings  the  Sun  being  half  under  the  Horix4>ny 

when  the  {ame-fVatch  voints  at •'•~"  "5 

To  find  the  Time  Elapfed 4>etween  them,  Subduding  the  Time 
ef  the  Jy^^g^ '  —  ^ 

From  • — - — ' — -*— ■ ^» 

There  Remains-^  ^—~>9 

Adding  thereunto  the  Time  of  the  Settings  /■■  i 

You  have  for  the  Time  Elapfed  between  the  Obfervations — 12 

Whereof  the  Half—- ~ -^— '<S 

Being  Added  to  the  Time  oi  Rifing^     ■     —--—-- ^— ^ 

Youhavethe  Time  by  thtrfVaub  A,  when  ©  was  in  the  South  8 
And  after  the  feme  manner  you  are  to  fcek  the  Time  by  the 

tVatch  B,  when  the  Stat  was  in  the  Swth  ;  which  Let  be— '8 
But  lYihWatch  going  /'  a  day  too  flow,  it  is  Reurded  in  91  days 

(from  the  zoth  of  Fd;r.  to  the  22^  oi  May)  •— *— «-— — — o 
Which  therefore  Added  to  the  faid  Time  gives  —  —  -— -  8 
That  is  the  fame  Time  given  by  the  IVauh  A.    Now  Adding 

to  this  Time  oitl^WdkheSy  the  JEquatim  o£  the  2  id  of  A£ix  o 

Vol.1.  "  ^  B  b  b  b       ^'"" 
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Which  is  the  fame  Time  oC  the  Dny  with  that  of  the  Plate,  MrKere  the 
PTdtches  were  Tet  when  the  Sun  was  in  the  fame  Meridian  with  the  Ship» 
or  where  the  Ship  was  at  Noon.  h.    ' 

The  Difference  is-  "     ■  ■ — — '        2.    5a     if 

Wherefore  this  laft  Meridian  is  by  fomuch  more  Eafterljy. 
than  the  firft,  which  being  reduc3ed  to  Degrees^  Us  hath.        **      '       '' 

been  formerly  direfted  Cmak?^ — — - — 43     6     I5 

'Tis  manifeft,  that  by  this  way  you  find  precifely  enough 
the  Longitude  of  the  Place,  where  you  were  at  Noon,  or  the  Time  of  the 
Sun's  being  in  the  South  :  Which  although  it  differs  from  the  Longitude  of 
the  Place,  where  you  are  when  you  obferve  the  Setting  of  the  Sum  ,-  yet  you 
may  Eftimate  near  enongh,  how  much  you.  have  advanc'd,  or  changed  the 
Longitude  in  thcfefew  Hours,,  by  the  LogrUne^  or  other  Ordinary  Praftices 
of  Reckoning  the  Ship's  Way  ;  or  {" which  is  the  furer  Way;  by  the  Degrees 
paffed  in  24  Hours  by  a  former  day's  Obfervation. 

You  may  alfo,  infiead  of  Obferving  the  Suns  Rijing  and  Settings  Obferve 
the  Setting  ffrft,  and  then  the  next  Morning  the  RiJOtg ;  marking  at  both  Times 
the  Time  Ihew'd  by  the  Wnuhes ;  and  find  thence,  afer  the  fame  manner  as 
before,  the  Longitude  of  the  Place  where  the  Ship  was  at  Midnight. 

Finally,  You  may  alfo,  inflead  of  the  Rijir^  and  Settit^  of  the  Suny  Ob< 
lerve  before  and  after  Noon  two  Equal  Altitudes  o(  theSuny  Noting  the  Time 
Ihown  by  the  Watches j  and  Reckoning  in  the  fame  manner,  as  hath  been  faid 
of  the  Rijing  and  Setting :  Yet  it  is  to  be  confider'd,  that  the  Attitudes  of 
thcf  Sun  are  beft  taken,  when  it  is  about  £aft  and  Wefl,  as  hath  been  alrea* 
dy  intimated.  But  note  that  in  Sailing  North  and  South  you  make  not  the 
Obfervations  at  the  Sun  j  Rijing  and  Settings  but  at  its  being  due  Eajl  and 

Wejl 

8.  But  you  may  put  the  Rule  here  prefcribed  in  Piaftice^  by  taking  two 
Equal  Altitudes  of  fome  known  Star^  that  Rifeth  high  above  the  Horizon, 
For  you  (hall  thence  according  to  the  mentioned  Rule,  know  at  what  time 
by  the  Watches  the  Star  hath  been  in  the  South,  and  fo  the  Right  Afcenjion  of 
that  Star  being  known,  as  alfo  the  BJght  Afcen/ion  of  the  Sun,  you  may  thence 
eafily  Calculate,  what  Time  it  then  was :  Which,  being  compared  with  the 
Time  of  the  Watches^  as  before,  (hall  give  the  Longitude  of  the  Place  where* 
you  were,  when  you  had  the  Star  in  the  Meridian. 

9.  If  the  Watches  that  have  gone  exadly  for  a  while,  filould  come  to  dif^ 
fur  from  one  another  (as  in  length  of  time  it  may  well  happen,that  the  one 
or,  other  (ail  a  Minnte,  more  or  lefs;^  in  that  ca&  it  will  be  beft  to 
Reckon  by  that  which  goes  fafteft  ;  unlefs  you  perceive  an  apparent  caafe^ 
why  it  goes  too  faft  ^as  it  may  happen  when  the  CheAs  retain  not  their  pro- 
per Figures/  feeing  it  is  not  fo  eafy  for  thcfe  Pendulum  Watches  to  move  fk- 
fter  than  at  firft,  as  it  is  to  go  flower.  For  the  ff^rey  on  which  the  Pendu- 
lum hangs,  may  perhaps  by  the  violent  Agitation  of  the  Ship,  come  to. 
ftretch  a  little,  but  it  cannot  grow  fhorter ;  and  the  little  weight  of  the 
Pendulwn  may  perhaps  iUp  downward^  but  cannot^  g6t  op  Higher. 

If 
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lif  it  fhould  l)e  faid,  that  upon  any  Foulnefs  the  ff^aich  will  go  fader  by   n.  48.  ^  974. 
reafon  of  the  fhorter  Vibrations  of  the  Pendulum^  it  is  to  be  coniidered, 
-that  this  is  only  True  when  the  Watches  have  no  Cheeks^  but  when  they 
have  them  'tis  not  fo. 

10.  When  you  get  Sight  of  any  known  Country,  Ifland  or  Coaft,  be  fure  »•  47.  ^  ^51* 
to  Mote  the  Longitude  thereof  as  exaftly  asyou  can  by  the  help  of  the  Rules       ^ 
here  prcfcribed,    Firft,  thereby  to  Corrcd  the  SeorMapSj  after  the  Dmgitude 

of  a  Place  (hall  have  been  found  at  divers  times  to  be  the  fame,  fo  that  you> 
doubt  no  more  of  it.  For  all  Maps  are  very  Defedive  as  to  the  Situation 
of  Places  in  refped  of  £aft  and  Weil,  chiefly  where  Seas  are  interpofed. 
Secondly,  to  be  able  always  to  know  in  the  Profecution  of  your  Journey, 
show  far  yon  have  failed  from  any  Place  to  the  Eaft  or  Weft.  And,  if  by 
any  Notable  Mifchance  or  Careleifnefs  all  the  fVatches  Should  cometoftand 
ft  ill,  yet  you  may  at  any  Place,  whereof  the  Longitude  is  certainly  known, 
fet  them  a  Going  again,  and  Adjuft  them  there  by  the  Sun,  and  {o  reckon 
-the  Longitudes  from  that  fame  Meridian.  For'you  are  to  know,  that  you 
are  not  at  all  obliged  to  put  one  certain  Meridian  of  any  known  Place  as  a 
Beginning  of  the  Longitude  Reckoning  j  this  happening  only  in  Maps,  pr  Ta- 
bles of  Longitude  :  As>  when  you  take  for  that  purpofe  the  Meridian  of  the 
J^ico  in  Tenerijfe,  or  that  of  the  Illands  of  Corvo  and  FUres  (the  moft  Wefterr 
ly  of  the  Azores)  or  any  others.  Yet  it  were  very  fit,  that  all  Geographers 
agreed  and  pitched  upon  one  and  the  fame  Firfi  Meridian,  that  fo  all  Places 
might  be  known  by  the  lamp  Pegrees  as  welj  oi  Longitude  as  Latitude ; 
though  in  Voyaging,  it  is  fufficient  to  obiervc  Q(>ly  .the  JDiffereuce  of  Lon-- 
gitudesy  beginning  to^Reckon  from  the  Meridian  of  any  Place,  you  pleafe, 
as  if  it  were  the  Firfi. 

11.  If  it  happen  that  being  at  Sea  all  the  Watches  ftop,  you  muft.as  fpee- 
dily  as  is  poffible,  fet  them  a  Moving  again,  that  you  may  know  how  much 
you  Advance  from  that  Place  towards  the  Eafi  or  Wefi. 

12.  The  Watches  being  diftinguiihed  by  Marks,  asA,fi,  or  the  like,  every  Jl^X*"?'"'^ 
Day  about  Neon,  or  when  moft  conveniently  you  can,  Obfervethc  Time  of 

the  Day  by  the  Sun,  or  by  the  Stars  at  Night,  and  fubdud  thence  the  Mi- 
nutes and  Seconds,  that  are  adjoined  to  that  Day  in  the  Table,  and  write 
the  Remainder  down  in  the  Paper,  wherein  9  Columns  or  more  are  marked, 
placing  them  in  the  Second  Column,  having  placed  the  Day  of  the  Month  ia 
the  Firft ;  and  at  the  fame  time  write  down  the  Hours,  Minutes,  and  Seconds, 
of  each  Watch  in  a  diftind  Column,  all  Oppoiite  one  to  another.  Then  in 
another  Column  write  down  the  Diflference  between  the  Time  taken  by  Ob- 
servation, and  that  given  by  the  Watihs,  or  one  of  them.  Then  one  Cor 
lumn  for  th^  Latitude  :  One  for  the  Longitude  by  the  Ordinary  Way  of 
Reckoning  ;  Another  for  the  Longitude  taken  from  the  Difference  between  the 
Time  found  by  Obfcrvation,  and  that  given  by  the  Watches  :  And  at  lall 
a  large  Column  to  Note  the  Accidents,  that  befall  the  Watches,  &c. 

2.  Major  Holmes  having  left  the  Coaft  of  Guinea,  and  being  come  to  the  The  succ^fs  rf 
I  lie  of  St.  Tijomoi  under  the  Line,  he  adjufted  his  Watches  there,  and  put  to  fVatcbu\  by 
Sea,  and  Saihd  Weftward,  7  or  800  Leagues,  without  Changine  his  Courfe  ;  J^*i'  Ho^mct. 
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after  which  finding  the  Wind  favourable^  he  ftecred" towards  the  C3baft'of " 

Jfrifk  N.  N.  E.    But,  having  Sailed  upoih.  that  Line,  a  matter  of  *two  or 

three  hundred  Leagues,  the  Mafters  of  tlie  -other  Ships  under  his:  Gt>ndu6t# 

apprehending  that  they  (hould  want  Water,  .before  they  could,  reaclt  that 

Coaft,  did  propofe  to  him  to  ftc«  their  Courfe  to  Barbadoesy  tofupply  thcm- 

felves  with  Water  there.    Whereupon  the  (kiA  .Major ,  liaving  called  theM^fr 

fter  and  Pilots  together,  and  caused  them  to  produce  their  ^Kmials  and  Cal* 

halations,  it  was  found  that  thoCe  Pilots  did  differ  in  their  Ktekotting  from 

that  of  the  Af/i/or,  one  of  them  about  9b  Leagues,.,  another  about  ^n  hund* 

red,  and  thethird  more ;  but  the  Mcyor  judgii^  by  hil  Pendultm  Hatches  that 

they  were  only  fome  thirty  Leagues^  di flan t  from  the  We  of  FuegOy  which  is 

one  of  the  Ifles  of  Qtfe  Ferde,  and.th^t  they  might  reach  it  next  Day,  and 

having  a  great  Confidence  in  the  Ckid  Watcher^  refdlved  to  (leer  their  0>urfe 

thither,  and  having  given  .Olpder  fo  to  do  they  got  the  very  next  Day  about 

Nck>n  a  Sight  of  the  faid  Ifle  o{-Fk^g^^  finding  themfelves  to  Sail  dircSly 

upon  it,  and  fo  arrived  that  Afternoon  as  he^  had  (aid. 

JML  Hugens  being,  informed  oft  this  Succefs,  wrote  to  Pam  to  this  efleft ;. 
I  did  not  imagine  that  the  Watches  of  this  Firft  Strufturc  would  fuccced  fa 
wdly  and  I  had  referved  my  main  Hope$  for  the-  New  Ones.  But,  feeing  that 
thofehave  already  ferved^fo  fuccefsfnlly^  and  that  theotherare  yet  more  juft. 
and  exadi  I^have  the  more  Reafon  to  believe,  that  the  Invention  of  Lfiifgfr 
fudes  will  come  to  its  PerfediocK  In  the  mean  time  I  fhall  tell  you,  that  the 
States  did'- receive  my  Propofition,  when  I  defired  of  them  a  Patent  for  thefe 
New  fVauhesyZa^,  the  Recompence  fet  apart  fo^  the  Invention  in  Cafe  of 
Succefs ;  anui  that  without  any  difficulty  they  have  granted  my  Requeft^ 
commanding  me  to  bring  one  of  thefe  Watches  into  their  AfTembly,  to  ex- 
plicate unto  them  the  Invention,  and  the  Amplication  thereof  to  the  Loisrjt- 
tudeSf  which  L  haye  done  to  their  Contentm^it. 

IIL  I.  Invent  tandem  Modum  Ijina  £oc»m  fciendi,  exili  quodam  Inftm? 
liiigiMri /tmi mentiolo  tantum  adjutus  ad  unum  vel  duo  Scrupula;  &,  quod  mirum  eft,, 
pLi^T"^      ^^c  li^fiaHioneSy  nee  Parallaxes  meis  Obfervationibus  obfunt,  quia  Ingeniofa 
Mjtb.  rt*r.    l^ethodus  his  Trieis  me  liberat.    Poffum  hac  Methodo  lerra  Mtriaue  uti ; 
h/mS.  ^  437.ideo  Tabulis  iLiiw^  Corredis  non  amplius  Modus  defideratas  I^pcortm  jLot^itu- 

dines  captandi,  in  omnibus  Terra  jMacifjue  hods  ignombitur. . 

2.  Quod  de  Inftrumentiolo-fuo  fcribir  Pnfejf^  HiffaJenfisy  Fidem  meam 
^M^f^mk  d  ^^^?^^^^  ipfius  Venia  didum  velim)  fuperat.  Privari  enim  Luna  ncc 
ib?^,  43?.  ** '  RMJfa^^ney  nee  ParaSaxiy  in  Horizonte  noftro  poteft,  nifi  ad  Zenith  aliquan: 

do  pofiet  pertingere;  eoufque  enim  extenduntur,  ejufque  Locum  implicant 
RefraSiiones  :  Definit  in  Nonagefimo*Gradu  Ecliptica  femel  tantum  de  Die 
Longitudim  Paraffaxis,  fed  Latitudinis  non  perinde.  Nee  fatis  capio,  quo- 
modo  fabricari  Inftrumentum  poffit,  quod  un^  cum  ParaBaxi  RefraSicnemy 
cujus  Incrementum  longt  diverfam.habet  rationem^  coniideret. 


IV.  The 
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rV.  The  Obfervfttion  of  iMnar  (kcultatUns  is  oi  SingoX^r  Vk  ta  detciy  loogitBdei 
mine  the  Longitude  of  Places,  efpecially  tbofe-thatare  far  Remote.  ^J^^ 

V.  The  Revolution  of  5^«///«'  upon  his  -<*fii  being  the  fwifteft,  and  ^^i,^;J^^' 
moft  Regular  Motion  that  is  hitherto  known  in  the  Heavens,  a  Traveller  */*  k^m- 
alone,  even  without  having  any  Correfpondence  with  other  Obfervers,  niay  l,J3I,*£/^J2f . 
make  ufe  of  it  to  find  the  Longitudes  of.  tho  moA  Remote  Places  of  theh  HfonstA. 
Earth.  «.82.^404l- 

VI.  I.  Utrum  acque  htn^Joyialium  Mclipfes  sid  invc&igsindun  Dijferemiam^oo^ 
Mmdimorum  conducant,  ut  quidem  Occnltationes  Fixarum  i  Luna,  habeo/c/Wf/f/^it 
fbre  cur  dubitem  ;  pracprimis  ob  minus  Tardum  JoviaUum  Motum,  utut  "'!5}*"i-  ^ 
etiam  accuratiori  Tubo  peragantur. 

2.  The  Eclipfss  of  the  &ueBites  of  Jupiter j  which  happen  almoft  every  ^J'^^'^llj^ 
Bay,  afford  a  fair  Way  for  eflablifliing  the  Longitudes  over  all  the  Earth.  '  *  '  * 
For,  befidcs  that  thefe  Eclipfes  are  very  frequent,  the  Enter/ton  and  Jmmerfion 

oi:  thefe  Satellite&y  efpecially  in  the  Shadow  of  J^/^//^,  is  fo  Momenuny  and 
fo  Senfible,  that. they  may  be  obferved  with  thegreatefl  Exadnefs,  being 
altogether  Exempt  from  thofe  EfTential  Inconveniences  that  accompany  the 
£c/r/>/^x  of  the  SunAViA.  Moony  which  alfo  are  Rare,  and  whofe  Beginning  and' 
End  are  always  doubtful  by  reafon  of  a  certain  AmbiguoM  Light.  > 

The  Longitude  of  Places  at  Sea^  Capes,  Promontories^  and  divers  Ifiands, 
being  once  exaflly  known  by  this  Means>  would  doubtlefs  ba  of  Great 
Help,  and  confiderable  Ufe  to  Navigation. 

3.  The  Eclipfes  of  Jupiter  s  Satellites  have  been  efteemed,  and  certainly  are%  Mr.  vUm^ 
a  much  better  Expedient  for  the  difcovery  of  the  Longitude  than  any  yet^f^^^'J*  *^''  » 
known,  by  reafon  that  they  happen  frequently,  and  are  eafily  obfervable 

with  a  Telefcope  of  12  Fjoot,  or  for  need  with  one  of  eight.. 

The  Longitude  might  be  alfo  attainedby  Obfervations  of  the  Moon,  if  weh.  154.  p.  404. 
had  Tables  that  would  anfwer  her  Motions  exadly ;  but  after  2000  Years  "•  *^5'  ^*  7^* 
OKperience-  Cfor  we  have  fome  Obfervations  oiEclipfes  much  Ancientcr^ 
we  find  the  beft  Tables  extant  erring  fometimes  1 2.  Minutes  or  more  in  her 
apparent  Place,  which  would  cauie  a  fault  of  half  an  Hour,  or  7I  dig.  in 
the  Longittide  deduced  by  comparing  her  Place,  in  the  Heavens  with  that 
given  by  the  TaUes,  I  undervalue  not  this  Method,  for  I  have  made  it  my 
fiufinefs,  and  have  fucceeded  in  it,  to  get  a  large  Stock  of  good  Lunar  Ob^ 
feruations  in  order  to  the  Corredion  of  Her  Theory,  and  as  a  ground- Work 
for  better  Tables  ;  but,  if  we  (hould  happily  attain  what  we  feek,  yet  tho 
Calculation  will  be  fo  Perplexed  and  Tedioms,  that  it  will  be  found  much 
more  Inconvenient  and  difficult  than  that  I  propofe  byobferving  the  Eclipfss 
oS  Jupiter  s  Satellites,  which  however  at  prcfent  I  muft  prefer.  For  lam  perr 
fuaded,  that  the  Eclipfes  of  the-R>y?wiU  fcarcely  be  found  above  4  Minutes 
of  Time  ditferent  from  my  Calculations,  and  I  hope  it  will  fcarce  ever  be 
found  to  Err  fo  much..  But,  if  the  fame  Eclipfe  may  be  obferved  in  two 
Diftant  Places  at  the  fame  time^  or  compared  vrith  an  Obfervation  of  the 
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fame  Satellite^  made  within  a  Week  elfewhcre,  the  Difference  of  Meridianrw  ift 
be  had  fomething  better,  than  by  comparing  two  Obfervations  of  the  (ame 
Phajis  of  a  Luttar  EcUpfey  made  in  Diftant  Places.  For,  whereas  it  is  fome* 
what  difficult  by  realon  oi  the  Penumbra  to  determine  the  True  Time  of 
the  Application  of  either  of  the  Moons  Limbs  to  the 'Shadow,  the  Satellite 
Eclipfesj  efpecially  thofe  of  the  Firfiy  are  almoft  Momentany. 

And,  whereas  there  can  rarely  happen  4  EcUpfes  of  the  Akon  Vifible  the 
fame  Year,  thofe  of  the  Satellites  happen  fo  frequently  .that  there  are  more 
of  them  Vifible  in  one  Year  than  we  Count  Days  in  it,  though  the  Planet 
Jupiter  lie  hid  under  the  Suns  Rays  every  Year  a  whole  Month  together. 

I  know  our  Navigators  will  Otijed  againft  this  Method,  that  it  is  difficult 
to  Praftice  at  Sea^  becaufe  Long  Tclefcopes  arc  required,  which  the  Motion 
of  the  Ship  will  not  permit  them  to  manage  abroad.  But,  if  it  be  not  Pra- 
dicable  at  Sea^  they  cannot  deny  but  that  it  is  at  Ijmd^  and  that  the  True 
Longitude  of  Remote  Coalls  from  us  is  the  Firft  thing  defired  for  the  Cor- 
reftion  of  their  Charts  :  Let  them  attempt  thefe  Firft,  and  I  doubt  not  but 
theSuccefs  will  encourage  them  fo  much,  that  they  will  readily  find  means 
to  put  it  in  Praftice  at  Sea  ;  That  the  French  have  ufed  this  Method  fuc- 
cefsfuUy  both  in  Denmark  and  in  their  Oun  Country  j  That  a  Telefcope  of 
i4FootLong  at  moft,  or  for  need  one  of  8  Foot,  with  broad  Eye  Glajfes^  \^ill 
be  fufficient  for  this  purpofe  y  That  the  Difficulty  cannot  be  known  *till  it 
be  tryed,  and  that  Ufe  renders  many  things  eafy,  which  our  firft  Thought* 
conceived  Impraftlcable. 

If  it  be  Required  to  know  whether  ony  of  thofe  Eclipfes  which  are  -In- 
vifible  with  us,  be  Vifible  in  any  other  Given  Place,  Convert  the  Difference 
of  Meridians  betwixt  it  and  London  into  Time ;  and,  if  the  Place  Lie  to  the 
Eafl  of  Londonj  Add  it  to,  if  to  the  IVefly  Subtraft  it  from,  the  Time  of 
the  Appearance  at  Londony  tiie  Sum  or  Difference  accordingly  (hall  be  the 
True  Time  of  the  Eclipfe  under  that  Meridian,  at  which,  [(Jupiter  be  above 
the  Horizon,  and  the  Sun  beneath  it,  the  Eclipfe  is  there  Vifiblq,  otherways 
not. 

Or,  By  the  help  of  the  Ephemerides  of  the  Planers  Places  and  a  Terreftrial 
Globey  the  fpace  on  it  in  which  any  of  thefe  Eclipfes  will  be  Vifible  may  be 
found  thus. 

Firft  feek  the  true  Places  of  the  Sun  and  Jupiter  with  his  Latitude  in  the 
Ephemerides,  whereby  you  may  find  tlieir  Declinations  and  Right  Afcenfions, 
either  by  the  Vulgar  Tables,  or  the  Globe  itfelf,  exaftly  enough  for  this 
Method. 

Bring  London  on  the  Ghbe  to  the  Meridian,  and,  detaining  it  there,  note 
what  Deg.  of  the  /Equator  \s  cut  by  it.  From  this  Subtmft  the  Time  of  the 
Eclipfe  after  Noon  converted  into  deg.  and  win.  the  Remainder  (hev  s  you 
the  Longitude  of  that  Meridian  on  the  Earth,  where  it  is  then  Noon  when 
the  Satellite  is  Eclipfed,  which  I  therefore  call  the  Meridional  Longitude  of 
the  Eclipfe.  Bring  this  Meridional  Longitude  under  the  Meridian,  and  Ele- 
vate the  nearer  Pole  to  the  Sun  as  much  as  is  his  Declination,  keep  the 
Globe  in  this  Pofition,  and,  if  Jupiter  be  in  Confequence  of  the  Sun^  Draw  a 

Line 
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tine  of  the  Giobe  along  the  Eafi^m  HorUon^  it  pajfles  over  all  thofc  tlacts 
where  the  Sun  is  Setting  at  that  Time,  but,  if  jfupiter  be  in  Anteudeme  of  the 
Swiy  Draw  the  faid  Line  on  the  Ghhe  by  the  JVeftem  Edge  of  the  Hariz^onj 
it  paffes  over  all  thofe  Places  where  the  Sun  is  then  Rifing.     Jupiter  being 
in  Confequence  of  the  Suny  Add  the  Difference  of  His  and  the  Sun^s  Right 
Afceniions  to  the  Meridional  Longitude SLloTc-mcntioncdy  bring  the  Deg.  of  the 
.^Equator  anfwcring  their  Sum  under  the  Meridian,  Raife  the  Pok  next  Ju-^ 
piter  equal  to  his  Declination,  and,  detaining  the  Globe  in  this  Pofition,  Draw 
a    Line  again  to^  the  Eaflem  HarizoHy  the  Space  intercepted  betwixt  This 
and  the  Line  of  the  Sun^s  Setting,  before  Defcribed  on  the  Globey  compre^ 
bends  all  thofe  places  on  the  Earth  where  this  Eclipfe  is  feen  from    Sun 
SettingtiW  Jupiter  is  Set.  Bntyi(  Jupiter  were  in  Antecedence  of  the-Sisw,  Subtraft 
the  difference  of  His  and  the  Suns  Right  Afcenfions  from  the  Meridional 
Longitudey  Set  the  Degree  of  the  ^Equator  anfwering  the  Remainder  under 
the  Meridian,  and  Elevate  the  Pole  next  Jupiter  equal  to  his  Declination.- 
Keeping  the  Globe  in  this  pofition.  Draw  a  Line  by  the  IVeftern  Edge  of  the 
JArizjony  the  Space  Included  betwixt  This  and  the  Line  of  the  Sun^s  Rifing 
contains  all  thofe  places  on  the  Earth,  where  this  Eclipfe  is  Vifible  betwixt 
Jupiter  s  Rifing  and  Sun-rife. 

When  any  Eclipfe  of  thefe  is  obferved,  the  Difference  betwixt  the  Noted 
Time  and  that  given  by  the  T'abks  fball  be  the  Difference  of  Meridians  be- 
twixt the  Place  of  the  Obfervation  and  London. 

As  the  Sun  Removes  from  the  Conjundfon  ©f  Jupitery  the  Ingrejfes  of  the 
Satellites  into  his  Shadow  become  Obfervable.  When  he  is  about  30**  from 
it  the  Emerfions  of  the  Fourthy  and  at  5o**  of  the  T'hirdy  begin  to  be  feen  be- 
twixt the  Shadow  and  Body  continuing  fo  till  the  Sun  be  arrived  within  60^ 
of  the  Oppofition  o(Jupite>-y  when  the  Emerfions  of  the  T'hird  fall  behind  his 
Body,  but  the  Emerfions  of  the  Fourth  continue  Vifible  till  he  be  lef^  than  30*, 
Diftant  from  tf,  at  which  Time  they  alfo  are  hid  behind  him,  all  the  Ap^ 
pearances  being  made  really  to  the  Right  Hand  or  in  Antecedence  of  Jupiter,  * 
tJio*  with  Inverting  Telefcopes,.  they  appear  on  the  contrary,  to  the  Left. 

After  the  Oppofition  of  the  Sun  and  Jupiter  we  begin  to  fee  the  Immerfions 
of  the  Satellites  from  the  Shadow  now  on  the  Left  Hand,  or  in  G>nfequence 
of  Jupitery  but  through  Inverting  Glafl'cs  on  the  Right,  when  the  Sun  is  near 
r-^o  deg.  from  the  Oppofition,  the  LgrcJJcs  of  the  Fourthy  when  60  deg.  from  ' 
it,  of  the  T'hird^  begin  to  be  obfervable  betwixt  the  Body  and  Shadow,  con- 
tinuing fo  till  the  Sun  arrive  at  the  fame  or  rather  within  fomething  a  w  idcr 
Diflance  for  the  Conjunftion  of  Jupiter. 

4.  Reflaurata:  G'^o^m//?/ ^  Fundamenta,  Hac  Mcthodofacillima  ac  nullo  fere  By  Mr,  Haiicy. 
Inftrumentorum  apparatu  prxftanda,  fed  qua:  minime  Fallat  Jaccantur.  Qiiac  °'  '^'*  ^-  ^5^- 
hue  pertinent  prxccpta  Ajb'onomice  Doftos  latere  non  poflimt ;  unicum  mo- 
nere  non  abs  re  erit,  nempe,  Tubo  odo  vol  etiam  fcptcm  pedum,  hoc  eft, 
facile  portatili,  momenta  harum  EcUpfium  fatisdiftinfte  oblervari  poffcprac- 
fertim  in  cxterioribus  SatellitibPUy  fi  modo  Lentis  Objeftivac  Apertura  2^  vel 
3  poUices  pateat.  Sic  enim  Radiorum  maxima  copia  ad  oculum  Rcfrafta 
perveniet^  unde  Minimx  hsc  Stellulae  in  vicinia  Jovis  confpici  poflint,  quae 
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alias^Lucccjiis  nimia  obfufcarentur ;  ac»  quamvis  Coloribus  tin^mmr,^flc 
^6vii  Limbus  parum  nicidus  videatur,  tamen,  cum  de  xnomenco  zmiffx  vtl 
recupexaca?  Liicis  unice  agacur,  fufHcic  eas  Lumine.quantuixi'iiciipoffit  aa 
£bi$  in  oculos  ccrcius  incurrere. 
••  au.  P'  237.      The  Ecliffes  of  the  Firfi  Satellite  of  ^uPiter  arefound  by  the  ^JLojal  Acade- 
my at  Pmis^  in  Afcertaining  the  Geographical  Site  of  the  Principal  Ports  of 
prance^  zlmod  InfiantoHecmi  and  with  good  Teleicopes-dircemible  almoftto 
the  very  Oppofition  of  Jupiter  to  the  Sun.  .  So  that,  could  the  Satellites  be 
Obferved  with  Telefcopes  Manageable  on  Shipboardj  a  Strip  at  Sea  might  be 
enabled  to  find  the  Meridian  fhe  was  in  to  a  very  great  Exa&nefs,  beyond 
what  we  can  yet  Hope  to  do  by  the^Aibo;?,  tho'  She  feemto  afford  us  the 
only  Means  PraAicable  For  the  Seamen.    However,  before  Saykrs  can  make 
ufe  of  the  Art  of  FinJ^n^  the  I^ngimie^  it  will  be  requtfite  that  the  Ouifi  of 
the  v)hole  Ocean  be  firft  Laid  down  Truly,  for  which  Work  this  Method  by 
the  SateUus  is  moft  Appofite. 

i^H^.«ii  tat.      VII.  The  Longitude  oE  Dert/ (rom  linden  W.  is  5  or  ^  min.  the  Latitude 

^!l2ZiJa.  ya' 57' or  jy. 

B.   55.  p.  1 10?, 

J!«7."'  "''       VIII.  £5wir*,  in  Com.  NmbamptoniaKOt  Lot.  52«  15'. 

^76.p*w^      IX.  Tiywttleii  in  Com.  Lane.  Latitudo  Obfervata  ^ut  fcribit  D.  Townleim) 
^rriwniey.  *  53*  W  ',  Lofigitudo  iiMtridiano  Londinenfi  p.  circiter  fcnhor.  adOccafum. 

ut.^tte-       'X.  The  Latitude  o(  Tredagh  in  Ireland  is  53*  40'. 

h  749.  ^j   Having  carefully  confidered  the  Parallaxes  of  the  Monin  the  Obfer- 

gjy-j2f^t.  vations  of  the  Occulution  oi  MarSy  Aug.  2 1.  1676.  at  Dantz^ick  and  Greenwich^ 


IV.  ^  *»'*"•  near  Agreement  fhews  the  Exaftnefs  of  the  Obfervarions. 

LM.  #/ptrii.  XII,  I.  Obfervationes  J>.flamlleedii  circa  tuna  ^cli^Citi  Jul.  7. ft.  n.  1^75, 
^M  caifini.  *cnm  noftris  in  Regio  Olfervatorio  habitis  magna  cum  voluptatecontuli.  Ex  tis 
lid!/Hp.^a^^'qyiippc  Differentiam  Mtridianorum,  qnzm  olim,  noftrarum  Obfervationum 
IV.  $  XLV.  Collatione,  Minutorum  1 1  definieram,  nunc  decern  novis  Comparationibus 

eandem  intra  pauca  Secunda  video  confirmari. 
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Dbfetvationcs  D.  Plamfiedii. 

PentaJaByl.  Tcdu  si  55  i  j 
PorphyritesTe£tus.  Ii  02  ao 
•S/;f^LimbusPrimus.2  o^  kc 

.1 

iE/i{^ Limb. Primus.  2  o5  00 


I      Obfervationes  Nbflrd 


5wWa  LimbusPrior2  13  05 
Hfrrminius  TeAlis.     4  25  03 
TetigitLimbumPri-! 
mum  CoYocondometis.  2  3P  30 
Tetig.Palud.Mactid.z  4J  00 

Mcof/V  tota  Tefta.   1  50  40 
Immerfio.  ^   5<^  5J 


E juf.  feu  Palud.  Sm. 
Eand.  feu  MareCafp. 

Eadcm. 
Immerjio. 

vel** 


ir 


I  Differentia  Mertdi 


2  o(f  15 

12  40 

16   30 

id  25 

itf  30 

16  40I 
2  34  ijMin.quamii  05! 


Idem  feu  Seleucns. 
Idem  fcuArifiarcbus. 
£/ufdemfeu  TychonU 

vel* 
Ejuf.   feu  Corpernici. 

vel* 
E/uf.  feuA//2«i7Med. 
Ad  eund.  feu  Dionyf,  23515  Maj.  quam  10  12 


77 

II  00 

10  2C 

11  00 

to  ys 
10  3 
10  4 


2  50  20 

2  55  20 

5  J  40 

3  01  10 

3  07  45 
3  07  40 


xo  $0 

10  20 
10  40 
10  39 

to   JO 

10  45 


Totah«c  *  dem)tatD.6/^wpecuIiarcmExiftimationc«,  in  reliquis  cum 
IDD.  Picardo  H.  Romero  confentit. 
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2.  Medium  Eclipfeos    LuMris,  Jan.  u  ft*  n.   1^75.  dcduftum     h. 
eft  ex  G)mparatione  Initii  &  Ftnis >       ■  *— -*     3  20  00 

Duarum  aqualium  Phafium   ■         ■  ■     ■  .^     ^  ^^  \^vid.fiip.CapMv. 

Ex  D.  Flamfiedii  Obfervationibus  Medium  Eclipfis  pari  modo  "  ^;  ^LVt 

cruatur.  Is  quippe  a*'  2^^^  50'^  Diftantiam  Cuft)idum  obfervavit  17'  l6f' 
&  3**  52' 45'',  Eclipji  decTtkentCj  Diftantiam  obfcn'avit  18'  57'',  uno  fciL 
Minuto  41''  Majorem.  Itaque  Medium  EclipfispropiviS  eft  pofteriori  Obfer- 
vationi  quam  priori.  Medium  Tempus  inter  utramque  Obfervationem  fuit 
3'*  11'  Y\  I'ardius  igitur  aliquanto  deducitur  hinc  Eclipfo  Afedium;  unde 
Di^erentia  Meridianorum  provenirct  Minor  9^;  quod  minime  convenit  Obicr- 
vacionibus  Certioribus  Eclipfis  przcedentis  ^ftivx,  ex  quibus  illam  dedoxi  ^ 

Min.  io|.  Prior  Obfervatio  noftra  cum  Priori  D.  Ptamfiedii^  aliqQanto 
tardiore,  comparata,  Differemiam  Meridiomrum  exhibet  Majorem  8'  3jf''.  PcH 
fterior  noftra,  tardior  Obfervatione  pofteriori  D.  Flamftedii^  Differemiam  Me* 
ridianorum  exhiberet  Minorem  9'  40''^  h.  '    '' 

Finis  a  D.  Flamfiedio  Exiftimatus 
Et  a  Nobis. 


4  07  t% 

4  15  »5 
o  08  10 

X  16  CO 

2  24  35 

o  08  3J 


Uifferentiam  Meridianorum  inferrct 

Initium  i  D.  Halleio  Londini  Obfervatum 

Cum  Obfervato  i  Nobis 

Differentia  Meridiamrum  foceret  ■  ■"■'         ' 

£x   hac  igitur  Eclipfi  Differentia  Meridianorum  erucretur  duo- 
bus  circiter  Minutis  minor  quam  ex  Eclipjt  iEftatis  prxcedentis,  quam  ta-'. 
men  huiclongeprxferc;  non  Iblum  fpefiata  majori  Facilitate  petetminandi 
Tempera  Appulfuum  &  Emerfionum  in  ea  Eclipji  Totali,  qi\am  in  hat' Sar^ 

Vol.  L  C  c  c  0  tiali  I 
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tiali ;  verum  etiam  ob  Aeris  ferenitatem,  qua  utique  aqualiterufi  fnimusm 

ea  Eclipjiy  cum  in  hac  Parifiis  Calum  fereniffimum,  Londini  fuit  fubnubiltim«. 

Priori  itaque  flandum  cenfeo,  donee  per  Obfervationes/imer/i^iMm  &  Ernerfi- 

Jl*  ?.  ^^4*    €num  Satellitum  Jovis^  quos  ad  banc  rem  exillimo  maxime  Idoneois,  rem  fcru- 

puiofius  dcterminemus. 
n  Mr  Flam-         ^'  DifferentU  Meridiaticrum^  ab  Eclipii   Luna  Jufiis   2j.  itfyj.    J^ndiai  & 
iiwd/'iA,     *    Parifiis  Obfenrata  deduftar,  vix  Hdere  poiTum,  quippe  licet  Teropcm  Phafi- 
'#»•  "i^  XLtn  a  vobis  Obfer\'atarum  accuratiflSme  detcrminatacredam  ,.£go»cuffi  am- 

plior  xion  fuppeteret,  Quadronte  ufus  fui  lotantum  Digitorum  Radio,  ad 
Horologium  Corrigendum,  quippe  Nuda  duntaxat  habuic  Einnacidia;  Sl 
T>Topcerea  de  Memento  Phafis  alicujus  certior  efle  vix  potui  quamad  unuim 
jMiuiitum  Hcrarium.  Noviffimam  Eclipjin  Dec.  22.  1(^75.  tnftrudior  ob- 
fervavi  ;  cum  tamen  mihi  Aer  fubnubiius  extitcrit,  &. propter  Obliquam 
Luna, in  Umbram  Terra?  Incidentiam  tardiflimusfuerit  ejus  ad  Maculas  Ap- 
pulfus,  minus  apta  fuit  hzc  Eclipjis  huic  Negotio.  Incerta  igitur  interdua 
minuta  Horaria  manet  etiamnum  Mericianorum  noftroram  Differentia,  quajiL 
tamen  nullus  dubico  Nos  pro  Votis  aliquando  determinaturos  eiTe. 

i;»fcf.  ffsfrar.     ^III.  Meridlanus  Parifetip  ab  Argentoracenjt  didat   22'  48'.  ex  Fine  Er^ 

JS?A? Veu'.^''/?/^^  I«»tfjiV  Jan.  I.  ft.  n.  1676. Diftat  autem  ex  hac  £c//>/  Mmdiafinus Pa- 

lialdos.  tu'  175.  rijietrfis  a  Loftdinenfiad  Ortum  6'  38",  qui  ex  Obfervatione  Ecli/Jl  Jul.   j*. 

vi/.pp  Cap.    ^^15'  apparuit  10',  ut  etiam  in  Eclipf.  Jan.  1 1.  ejufdem  Anni. 

IV  f XLVL 

i^f'h^MrMii     XIV.  Avignon  is  19'  ^?'y  or. 4'^  Jo-  to  thcEaftward  o( London. 

1»H%  lit.        XV.  M  Caffini  having  Compared  together  the  Obfervations  of  the  Solar- 

nf^R^^^"^'  ^l^pfi^  of  J^^y  "•  fi'  "'  ^^^4-  *"^  ™*^^  ^^^^  Redudicns  as  the  Parallax 
•.  163.  p,  7181  requires,  lays  down  the  Longitudes  from  Paris  to 

vi/^W^clp.       -Ax  in  Province  14'  E.     The  Lat.  by  M.  Gamier  is  4 j^  30'. 

1V.$.XXX1V  Avignon  8  ^  E.  ^ 

Lyons  %\  or  13'.  E. 

Rofes  4  E.     The  Lot.  by  M.  Chajfeles  42''  loV 

HonfieurY^.  / 

Pjm,  1 1'.  W..  The  Lot.  by  P.  Richaud  43^  30^ 

wS^'i'^i^tf*  XVI.  Mr.  yacols  an  Ehglijb  Merchant  refidihg^  at  IiVfoir,  informed  Mr. 
p.  iM."  '^  *  Elamfteed  that  he  Obferved  the  Beginning  of  the  iiw/?r  -&A>>/f,  Feb.  1 1.  168,- 
IV  rXLlX  ^^^^^^^  ^^  J^'-  ^-  ^-  which  gives  the  Diference  of  the  Meridians  betwixt  the 

Obfervatory  at  Greenwich,  and  X/j^(?jf,  414.  Minutes  of  Time,  or  10'^  22^  con- 

fide^bly  Di£feient  from  our.  Mapps  zxxd.SearCharu. 

tst.  0f  Ma-  XVII. The  Earl  of  5WwVA  Efteem'd,  by  the  Suns  Altitude  in  the  Ai- 
^\  h  B.'iffiice,  and  by  other  Meridian  Altitudes,  the  Latitude  ol.Madrid  to  be  40^  10'; 
iwt.  ^  3^    which  differs  confiderably  from  that  affigned  by  others.  The  General  Chart 

of  Europe  giving  to  it  41^  30',  the  General  Map  of  Spain  40^  37',  and 

a.  large  Provincial  Map  of  Cafiile  40''  38'. 
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Vidctit  D.  Profeffor  quomodo  Meredi/mi  afpaknfis  zb  Uraniburgico  In- 5;J|!' 1^  ^Z. o    , 


terftitium  Scrupiilorum  90'  conftitucrit  :  Deliquli  cnim  Lunaris  Obferva- p"  427" 
tiones^^w.  -—-.  1^75.     Londini  Medium  ponunt  yh   ii'r  p  m.  cui  Annota- ffJedl'ii  *"**"* 

f 

__  „  ,  igitur      

runt  Differentia  nonniii  ih  16' r  inter  Hifpalim  &  Vraniburgum.  Vereor  u- 
men^  aniion  Oculis  nudis  D.  Profejforis  faftse  fucrint  Obfervationes :  Incideit- 
tia  qoippe  ^  Rmerfionis  Terapora  faciunt  ih  5' ;  cum  Ncftraj  Parifina^  He^ 
n/eliauaque  Obfet\4itiones  non  faciant  ea  Tcmpora  plus  quam  ih  i',-,  forfaa 
aliquanro  minus. 

XI X.  Diffirentia  Meridiamrum  Hafma  &  Parijiorum^  Obfervationibus  Jo-  i.*»f.  •fc^v  • 
vialiunty  repert a  eft  a  D.  Picard^  oh  4 1 '  4:)".  55" P*?arcL  ^ 

n.  1 4^,  p.  145. 

XX.  An,  i58o.     OH.  aj.  St.  v.  S.  Jof.  Ponthia,  and  Marco  AntcnioCel/io,  fj^u«nK°"' 
vith  a  Telefcope  of  25  Palms,  Obfcrvcd  the  Total  Imrnerjion  of  the  //>/?  So-  burg ;  /^  ji^. 
teSite  in  Jupiter  s  Shadow  at  Ruine,  at  loh  7'  53''  ;  p.  m.  which  in  our  Oi-n.*,™"^'!!!^, 
fervatory  here  I  noted  at  ph    i  j'  41",  whofe  Di{Fei*ence  is  the  Difference  of 

our  Meridians  =52'  12'',  or  i^**  03^  Again,  5^/^;^.  28  i(58y.  S.  Francis 
BUinchini  Obfenxdthe  Total  Imrnerjion  of  thcFirfi  at  ilowe,  at  iih  19^ 
which  I  faw  not  here,  but  my  Numbers  give  at  loh  27''-^:  :  I'herefore  the 
Difference  of  Meridians  is  52'^^  and  ilvw^  lies  fo  much  more  Eafterly  t\i2Si  the 
Obfervatory  at  Greenwich  ;  agreeing  with  the  former  Obfervation. 

The  Noble  J^ci&o  judged  therefore  not  much-amifs,  when  he  placed  LTr^w- 
Ifurg  and  RoTrn  onder  the  fame  Meridian  ;  for  by  fcveral  Obfervations  of  Sa^ 
teHite  EMpfes  it  is  Evident,  t-hat  the  Difference  of  Meridians  betwixt  Urani-- 
/'«y^  and  our  Ohfervatory  is  51'  10'' of  Tim^  fo  that  k^me   lies  only  one 

Minute  'of  Time,  or  -J^  of  a  Deg.  to  the  Eaft  of  Uraniburg. 

» 

XXI.  I.  Dantx^ick  is  by  many  and  undoubted  Obfervations  proved  to  be  If^f^^C  ^^ 
I     15'  30'^  more  Eafterly  than  London.  Haiiqr.  rh.  * 

2.  jrf/i.  1583.  Die  ipfo  Soljlitii  jEftivi  21  Junii  ft.  n.  Gf^^w,  Altitudo  ^f-K^"-/ nfi^l^ 
//J  in  Meridie  fuit  59"*  7',  Quadrantc  quidem  parvqlo  Orich.  fed  tamen  fatis'Jj^^j.^  i»f. 
accurate.  Die  vero  JEquinoElii  Autumnalis  Altitudo  Solis  in   Meridie  teperta  n.  151.  p.  ^y^ 

eft  3  r  ^7'-  "•'H.p.424. 

XXII.  The  Longitude  of  Nuremburg  has  been  formerly  ftated  n*  from  ui^i^n«. 
L(>«?(i;ii,  and  fince  found  to  be  fo  by  Obfervations  of  the  Echpfi  of  the  Sun^^f^^^^ 
5f«^  a"*  1 684.  which  made  it  44 -f  of  Time.  0. 182.  p.  147. 
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\^i!^ffk       XXIII.  The  Dmati^n  of  the  Dmar  Ediffi  Afr.  y  1^88.  is  maik  bj?^ 

j»rf  Aleppo-,     yjl.  "finmennan  itom  7*"  38',  about  lo*' 4fV  which  agrees  within  8  or  10 

li!  l$il  Wiik*  Mnutis  With  omt  "fables^  that  never  err  fenfibiy  ia  the  continuance  of  Eclipfes ; 

V*.  ^^  LllI  ^"^  ^^  inuch  ought  to  be  allowed  to  an  Obferver  not  fufficiently  inftru&ed. 
*  to  diftinguifli  the  Penumbra  from  the  true  Shadow,  though;  a  finall  Tikjiope 
were  ufed  in  this  Obiervation.  Let  us  conclude  then,  that  the  £9//  was  at. 
10^  40'  at  Abfco.  We  do  not  find  that  this  Ec/iffi  was  obferved  at  Lon- 
don :  However  this  defed  is  in  good  part  fupplied  by  a,n  Obfervation  there- 
of made  at  Ltipfick^  by  M-  Gotjrid  Kirck^  and  publifhed  in  his  Epbemerides 
for  the  Year  i68p  ;  Where  the  Ead  is  determined  at  8^  54'  p.  m.  Hence 
AAfco  will  be  i^'  46^  to  the  Eaftward  of  Leipjick ;  and  the  Diperence  of  Mcr 
riifViiiJ  between  iMndon  and  Lripjick  being  already  determin'd  49^  it  will  fbl- 

9.  l8I.^  ^6.    low  that  MofcQ  is  ^I'  35'  to  the  £<^  of  Lmidon,  or  38**  45'  of  Longitude,. 

it  it  52  Mi«.    ^hich  from  other.  Accounts  wcifind  to  b^^ery  near  that  of  the  City  of  AUpfa^ 

in  Sjfria. 

iM.  •fjk^^      By  the  famei  b^nd  we  have  procured  the  Latitudes  of  the  following  Plac^i,, 

55^^"*^  obfe^M,  a$  "tisjaid,  with  a  laige  Quadrant- 

JHyJb   — —  55^  34' 

TfrefUm. 57  44. 

Wohgda, —  ■*—  J  9  i£ 

Woflak^ 61.  ly 

Arch- Angel   ■     -  (54  30. 

t^itudis  •f      '  XXIV.  r  havebeen  as  curious  as  Icould  in  taking  the  Latitudes  of  (ome 
•Jj;;^***^^ Remarkable  Places:  As  I  find  them  I  fhali  give  them  you. 

f  raocifl  Ver- 

^^'^  Athens 38^  o^'^PatroA 38^  40' 

jamAp. itfzj.-  ewtiwA—  3^  i^  (\Delphas  -*"— 38     50. 

Sparta 37  lo^^T^iw— — 38^    22 

Cmne'  ■   ■■  37  ot  ^^Negrop^ntotChalcis  38     31 

c^ftSffi^  XXV.  Upon  Ihtimatioa  of  your  Grac^^s  Dcfires,  and  upon  Importunity 
f\t  mi4nhodci'y  q(  fome  Learned  Men,  having  finiflied  a  Table,  as  a  Key  to  your  Grau's 
$£7  f%^Mr\  cxquifite  Pifquifition,  touching  AJia  praperfyfo  taffed  ;  I  thought  my  felf  o- 
f'?78**k  1295.^^^8^  ^^  B^^^  both,  you  andthem  areaibn,  why  in  the  fituation  of  Byz^amh 
pmI  As.  1^85.  urn  and  the  Ifland  Rhodes^  ("which  two  Eminent  Places  I  have  made  the 

^*P«^47ii«t7«  and  Bounds  of  theCA/ir/J  I  diflentfiom  the  Traditions  of  the 
Ancients^  and  from  the  Tables  of  our  Late  and  beft^  Gei^apbers  \  and  conle- 
quently,  diffenting  in  thefe,  have  been  neceifiuted  to  alter  the  Latitudes  ^if 
not  Longitudes/  of  moft  c^  the  remarkable  Cities  of  this  difcourfe.  And 
firft  for  Byzantium,  the  received  Latitude  of  it  by  Appiatms^  Mercaunr^  Or- 
uliusj  Maginm^  and  fome  others,  is  43''  5^.  And  this  aifo  we  find  in  the 
Bafil  Edition  dPtokm/s  Geosraph/^  procured  by  ErafntmoxA  of  a  Greek  MS. 
of  Pmkhius.  The  fame  likewife  i$  confirmed  by  WiOther  choice  MS.  in 
.Gocek  of  themofi Leaxntd  and  Judicious  Mr.  StUin^  to  whgra  for  thisFavour 

and 
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«nd  fevcrtl  others  I  ftaacl  obliged.  And  as  much  is'^i^Jidfcd  m  the  late  ^ 
'dition  of  Ptolemy  by  Bertius^  compared  and  correftcd  by  SjUurghtSy  with  a 
Manufcript  out  of  the  Palatine  Library.    Wherefore  it  cannot  be  doubted, 
having  fuch  a  croud  of  Witncfles,  but  that  Ptolemy  affigned  to  ByxMttium, 
as  cur  beft  Modem  Geographers  have  done,  the  Latitude  of  43"  ?'•  And  thif 
•wUlr  farther  appear,  not  only  out  of  his  Geografhy^  where  it  is  often  expreflcd, 
but  alfo  out  of  his  M«>^mi  2»'t«5«,  or  AJmagefl  as  the  Arabians  term  it, 
where  deicribine  the  PataUel  paffing  «^'i  BvC-rrU,  he  affigns  to  it  43«»  5'. 
What  was  the  Opinion  concerning  Byzjaaium  of  ^aio  preceding  PtoUmiy^ 
or  of  mpparchts  preceding  ^aho^  or  of  Eratoftbenes  Ancienter,  and  it  may 
be  Accurater  than  all  of  them,  (for  Strah  Idb.  2.   calls   him  T«A«./f«f.r 
irta.yiut,Tvtfi(i*r<,r.  »ifi  -?  ywyefiiitif).  though  Tully  (  If*.  Ep.  Ad  Att.)  makes 
mparchus  often  reprehend  Eratoftbenes  as  Ptolemy  after  him  doth  Mtrinuty 
their  Writings  not  being  now  extant,  (unleis  thofe  of  Straio)  cannot  be 
deterraihed  by  us.    But  as  for  Strahy  in  our  Inquiry  we  can  expeft  littte 
Satisfe&ion  j  for  his  Defcription  of  Places  having  more  of  the  rSftorian  and 
Pbilokpber,  (both  which  he  hath  performed  with  finguUr  Gravity  and  Judg- 
ment) than  tbe  Exaftnefs  of  a  Mithematician,  who  ftriaiy  refpefts  the  Po- 
fition  of  Places,  without  Inquifition  after  their  Nature,  Qualities  and  Inhabi- 
tants  (though  the  beft  Geografby  would  be  a  Mixture  of  them  all,  as  Ahnt" 
feda   an  Arabiau  Prince  in  his  ReOiftcation  oj  Countries  above  300  Years  fince 
hath  done ,)  I  fey  for  thefe  Reafons  we  can  expeft  little  Sati^faftion  from 
Straho  and'lefs  may  we  hope  for  from  Dionyfius  Afer,  Arrianus,  &epba«us~By^ 
ibontius    aiid  others.   Wherefore,  next  having  recourfe  to  the  Arabiansy  who 
in  Geography  deferved  the  fecond  Place  after  the  Gracians,  I  find  inNaffir  Eddin 
the  Latitude  of  Byuintium)  which  he  terms  BuzMttiya,  ConftantiniyOy  to  be 
»«»   and  in  ViegBeis  Aftronemical'tabhs  x)Mizme  to  \xc\^td!Lcdi.    AM" 
Vda  chiefly  foUowsfour  Principal  Authors  as  his  Guides,  in  the  compiling  of. 
his  Geographical  I'ables,  thofe   zrty  Alfaras^  Albiruny,  Hon  Saiid  Abnagrabyy 
kftly  Ptolemy y  whofe  Geography  he  terms  a  Defcription.  of  the  Quadrant^  (ot 
the  fourth  Part  of  the  Earth;  Inhabited ;  and  all  thefe,  according  to  his  Af- 
fertion.  place  ByxMitium  in  45"  of  Latitude.  And  here  it  may  j>ftly  bewon- 
dred*  how  this  Difference  fhould  arife  between  the  Greek  Copies  of  Ptolemy, 
and  thofe  Tninflated  into  Arabick  by  the  command  of  Ahnionon,  the  Learned 
CaUpho^ Babylon ;  for  Abulfeda  exprefly  rektes,  that  Ptokmy  vfusdrR.  intepret- 
ed  in  his  Time,  that  is,  in  the  Computation  of  Almecinur  in  Erpenius  s  Edi- 
tion, and  of  Emir  Cond  a  Perfian  mftoriogrttpbery  more  than  800  Years  fince : 
Concerning  which  Abulfeda  yvrizes  thuJ,  ,7^6  Pwi  (djfcourfing  of  fto^ 
m/i  GeotraPh  )  vMs  tranflated  out  of  the  Gi^im  Language  into  the  Arabick  for 
^^n:ZL  in  this  Ifind.  tby  thrc«  fair  MSS  of  ^ulfeda)  Byr^itm 
to  be  conftantly  Placed  in  45  »•  and  as  conftaotly  in  the  Greek -Copies  m  43    5  . 
But  in  the  ^^X*'e9'  K*>'<"«  of  Chryfocoda,  out  of  the  Perpan  TableSy  made 
about  the  Year  1 34<f.  in  S(aliger*s  Calculation)  it  is  Placed  in  45".    To  re- 
oGOcile  the  Difference  between  the  Greeks  and  Arabians  may  feem  impoflible, 
for  the  common  Refuge  of  flying  to  the  Corruption  of  Numbers  by  Tran^ 
fiyibers,  and  laying  the  Fault  on  them  which  foretimes  i^  the  Authors,  wiU 
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not  help  us  in  this  panicukr  ;  feeing  the.  Gruk  Cqfi^t  agree  among  them^ 
ielves,  zxidi  tht  AYahick  Cofies  amon^  tK^mfelves.    The  bell  way  to  end 
the  Difpute  will  be,  tagive  Credit  concerning  the  Ijititude  of  ByzMttium^ 
neither  to  the  Greeks  nor  Arabians.    And  that  I  have  reafon  for  this  AfTer* 
tion,  appears  by  feveral  Obiervatlons  of  mine  at  ConfiantinopUy  with  a  Brafs 
Sextant  of  above  4  Foot  RaJim,     Where  taking,  in  the  Summer  S^l/lkey  the 
Meridian  Altitude  of  the  Sun  without  ufing  any  ^iof^^itf§<rit  for  the  Pa- 
rallax and  RefraAion,  (which  at  that  time  was  not  ncceffary,^  I  found  the 
Latitude  to  be  41'  6\  And  in  this  Latitude  in  the  a?art  I  have  placed  By- 
XMMiumy  and  not  in  that  either  of  the  Greeks  or  Arabians.    From  which  Ob- 
fervation,  being  of  Angular  Ufc  in  the  ReSliJkation pi^  Geography,  it  will  fol- 
low by  way  of  Corollary,  that  all  A^s  for  the  North  Ea ft  of  Europe,  and  of 
Afia,  adjoining  upon  the  Bofpborus  TcraciHi,  the  PontHi  Euxinm,  and  much 
farther,  are  to  be  Correfted;  and  confequently  the  Situation  of  mod  Cities 
in  Afiay  fntperlyjo  called,  are  to  be  brought  more  Southerly  than  thofe  of  Pro- 
lemy  by  almofl;  two  intire  Degrees,  and  than  thofe  of  the  Arabians  by  almoft 
four.:      /  . 

Cohqerning  RhodfiSy  it  may  be  prefunxed,  that,  having  been  the  Mother 
and  Nurfe  ot  fo  m:my  Eoiinent  Mathematicians,  and  having  long  flourifh- 
edin  Navigation,  by  theDireftion  of  thefe,  and  by  the  Vicinity  of  the  Ph^t- 
nicians,  they  could  not  be  Ignorant  of  the  precife  Latitude  of  their  Country^ 
and  that  from  them  Ptolemy  might  receive  a  true  Information.  Though  it 
cannot  be  denyed^  but  that  Ptolemy  in  Places  remoter ^rom  Alexandria  hath 
xnuch  erred,  lihall  only  inftaiice  in  our  Own  Country,  where  he  fituates 
liwflmf^  that  is  London,  in  54^  of  Latitude  ;  and  the  rlfiwr  or  the  middle 
of  the  IJle  of  Wight,  (which  in  the  printed  Copies  isfalfely  termed  'Oi/fjflitrK^ 
but  in  the  MSS.  rightly  'Ou5*]/f,)  in  520  and  20'  oi latitude.  Whereas  Lon-- 
don  is  certainly  known  to  have  for  the  Altitude  of  the  Pole,  or  Latitude  of 
the  Place,  only  ji^'and  32',  and  the  middle  of  the  IJle  oi  Height  not  to  ex- 
ceed JO®  and  feme  Minute?. 

But  in  my  ]\jid%m^nt  Ptolemy  is  very  excufable  in  thefe  and  the  like  Errors, 
of  feveral  other  Places  far  diftant  from  Alexandria-,  feeing  he  muft  for  their 
Pofition  neceffarily  have  depended  either  upon  Relations  of  Travellers,  or  Ob- 
fervations  of  Mariners,  or  upon  the  Longitude  of  the  Day  meafured  in  thofe 
times  by  Clepfydra:  AH  which  how  uncertain  they  are,  and  fubjed  unto  Er- 
ror, if  fome  Celeftial  Obfen^ations  be  not  joyned  with  them,  and  thofe  ex- 
aftly  taken  with  large  Instruments,  (in  which  kind  the  Ancients  had  not 
many,  and  Our  Timesj  (excepting  Tycho  Brahe,  and  fome  of  the  Arabians)  but 
a  few, )  I  fay  no  Man,  that  hath  converfed  with  Modern  Travellers  and 
Navigators^  can  be  ignorant.  Wherefore  to  excufe  thofe  Errors  of  his 
(or  rather  ol  others  fathered  by  him)  with  a  greater  Abfiirdity,  by  af- 
ferting  the  Poles  of  the  JVortd  fince  his  time  to  have  Changed  their  lite, 
and  confequently  all  Countries  their  Latitudesy  as  Mariana  the  Mailer  of 
Copernicus,  and  others  after  him  have  Imagined :  Or  el/e  to  Charge  Ptokmy, 
being  fo  excellent  an  Artift,  with  Ignorance,  and  that  even  of  his  own  Coun- 
tiy,  as  XJwverius  hath  done,  (from  which  my  Obf^tvations  at  Alexandria,  and 

Mem^ 
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Afeff^iwr,  may  Vindicate  liiifr;,)  the  former  were  too  great  a  Srapidltjr^  add' 
the  latter  too  great  a  FtefyiBi^itm.  But  to  return  to  Rhodes :  An  Ifland  (in 
Eufiathims  Comment  upon  Dht^fim%  Uiftnyv^a  )  of  pio  Furlongs  Circuity 
where  according  to  Ptolemy  the  Parallel  paffing  <A<«  ^i^i ,  hath  $6*  of 
iMitudey  and  fa  hath  JUmlos^  and  'I«avm9^  the  chief  Cities  of  the  Ifland  ; 
the  fame  is  confirmed  by  the  MS.  but  where  the  Printed  Copy  and  E»* 
ftathim  read  'Ukvmf^  which  Mercator  renders  Taljjfm »  the  M  S.  renders 
iAi^Sf«  .  Abulfeda  in  Tome  Copies  fituates  die  Ifland  BModes^  (iot  he  men« 
tions  no  Cities  therej  in  the  Latitude  of  37  Deg.  and  40  ACji.  and  the  Ge9^ 
^raphy  of  5ii/i  Bn  Aly  Algmgany^  commended  by  Gilberts  Gaulmyn,  in  37% 
if  it  be  not  by  a  Tranfpofition  in  the  MS.  of  the  Numerical  Letters  in  Jrar 
Inch  37  for  35,  which  by  reafon  of  their  Similitude  are  often  confounded, 
in  Arabiik  JMfSS.  By  my  Obferrations  under  the  Walls  of  the  City  Rhodes^ 
with  a  fstir  firafs  Afirolahk  of  Gemma  FrifiptA^  containing  14  Inches  in  the 
Diameter,  I  found  the  Latitude  to  be  37"*  and  50'.  A  larger  Inflrument  I 
durft  not  adventure  to  carry  on  Shore  in  a  Place  of  fo  much  Jealoufie.  And 
this  Latitude  in  the  Chart  I  have  affigncd  to  the  City  Rhodes^  (from  the 
Ifland  fo  denominated,  upon  which  on  the  North  £afl  fide  it  flands  fituated) 
better  agreeing  with  the  Arahiaus  than  with  Ptolemy^  whom  I  Jmow  not 
how  to  excufc. 

XXVI.  In  the  fecond  Book  of  the  Voyage  de  Siam  des  Peres  Jefuites^  ^teiMg.Mdim. 
related  two  Obfervations  of  the  Satellites  of  Jupiter,  capable,  if  well  made,  ^{J/„^^ 
to  afccrtain  the  Longitude  of  the  Cape  of  Good  H^e.  The  firfl  was  there  P«  253. 
made  June  2d  fi.n,  1685,  when  at  iih  29'  lo.  the  Phfl  or  Innermost 
Satellite  touched  the  fVeftern  Edge  of  Jupiter,  and  at  ilh  30'  50''  it  ap- 
peared no  more :  This  Obferv^tion  is  faid  to  be  made  with  an  excellent  IV 
lefcope  of  12  Foot.  The  other  was  on  June  the  4th  following  y?. «.  when 
the  Emerfion  of  the  fame  Satellite  was  obferved  at  ^h  37'  40''.  from  which 
Latter  is  concluded,  that  the  Longitude  of  the  Cape  is  18 '  to  the  Eaft  o^ 
Paris,  for  that  the  faid  Emerficn,  according  to  the  CoIcuIha  of  Cafjim,  in  the 
Meridian  of  Paris,  oyght  to  have  happened  at  8h  26'.  This  fame  Emerfion 
is  computed  by  Mr.  Flamfteed,  at  8h  19 ,  at  London,  that  is  ^  .  min.  later 
then  by  S,  Caffini;  and  confidering  that  neither  is  verified  by  Obfervation  in 
Europe,  the  Longitude  hence  deduced  is  doubtful  at  leaft  3  min.  if  this  had 
been  the  only  Obfervation.  But  the  former  being  confidered  will  yet  fhew 
that  there  is  .a  much  greater  Doubt  ftilJ  remaining  :  For  from  certain  A- 
fbonomical  Principles  the  Parallax  of  the  Orl;,  or  Difference  between  the 
Place  of  Jtipiter  feen  from  the  Sun  and  Earth  was,  at  the  time  of  the  firft 
Obfcn'ation,  p**  9';  Which  Arch  that  Sa$e£ite  moves  in  ih  6^  and  the 
utmofi  Duration  of  an  EQlipfe  hereof  in  this  Pofition  of  7«/^''^»' being  fcarce 
ah  20'.  (as  appears  by  the  accurate  Obfervations  of  M^Caffininnd  Mr.  Flamr 
fteed)  it  will  follow,  that  from  the  Immerjkn  behind  Japiters  Weflern  Edge 
to  the  Emerfion  out  of  the  Shadow,  there  could  not  be  full  3h  26'.  Where- 
fore the  Emerfion  out  of  the  Shadow,  on  June  2d,  ought  accoifding  .to  the 
time  of  bnmerfion^  to.  be  at  i4h  5^$',  at  the  latefi  at  the  Cs^  i  which  by 


(S<8)- 

*Mr.  St^mfi^sCtUadm  was  at  Lmbtr  ij^  f  f^.  or  'sccordme  to  S:Oifm  it- 
r}^  ^.  flit  P^/i.  Usnce>the  Longitudeof  the  Gipe  will  be  hxxftd  but  14^5^- 
afid  a  half  at  moftto  tl^e  'Eajt  of /^rr>;  fo  ehac  thefe  %  Obfenrations  will  dif*- 
fer  iii^e  refult  aboac  a  quaiter  of  an  Hour  which  is  a  little  too  muck 
Uowwer  theveare  fome  ReironsthtftftemtoargQefbrthis  Latter  Longitude 
father  than  the  fonner ;  for  it  is  much  eafier  to  obferve  "what  becomes  of  a 
Luminous  Ob jedl  thar  appears  than  to  wait  upon  thib  6rft  Appearance  of  a 
Star  Eclipfed  .*  And  it  is  probable  that  the  Satellite  might  in  (he  Latter  time 
be  feveral  Minutes  Emergtd  out  of  the  Shadou',  when  they  might  tiril  per- 
ceive it  ;  but  they  could  not  but  fee  the  Application  to  the  Body  oi  Jupiter 
in  the  Former,  if  we  may  foppofe  theit  Tetefcopes  io  good  as  they  are  faid 
to  be.  And  that  the  O^t  of  Good  Hope  is  not  more  than  an  Hour  to  the  £itfi 
of  PariSy  is  proved  by  the  conftant  Confent  of  our  Navigators,  who  find  by 
their  Reckonings  that  the  Iflandof  bt.  Helena  is  about  2a  or  23  deg.  of  Lott- 
gitude  to  the  Weftward  of  the  Cape:  (and  that  Sailing  both  backw^irds  and 
forwards,  'tis  the  feme,  which  takes  away  the  Objeftion  of  Currents)  Now 
ung.  9f  St.  by  Accurate  Obiervations  made  at  St.  Hekna^  and  compared  with  others  ma^ 
Hdcaa.  ih.     j^  Eurcfi  at  the  fame  time,  the  Longitude  6i  that  Ifle  is  certainly  about  8  r 

deg;xo  the  JVeft  of  Paris  ;  it  follows  therefore  that  the  Qipe  cannot  be  mtach 
more  than  14  or  15  deg.  to  the  £/i/?  oi  Paris  ;  and  undcubtoaHy  it  muft  t-e 
lefs  than  1 8%  for  3  deg.  is  much  too  great  an  Error  to  be  committed  in  fo 
fliort  a  Diftance  of  Sailingi 

S<u^![fei^^  XXVIL  ykr.  Thomas  Hfathcot  vtksXhirurgebn  to  a  Ship,  which,  Avg.  19, 
Mr.  Fiamitced.  i6%i.  lay  at  the  bottom  of  a  deep  Bay  on  the  Weftem  Shore  of  Madagafcar^ 
^dMt'fi^clp.  ^^^  ^^^^  part"  which  the  Poftnguefe  and  our  Maps  call  tht  Terra  del  Gada  ; 
ivl$  XLVill  He  had  then  with  him  on  Shore,  a  Quadrant  of  two  Foot  Radius,   and  a 

Telefcojpe  of  9  Foot,  but  no  Clock  ,*  to  iupply  which  Defe^  he  made  a  Pen- 
dulum of  a  String  and  a  Bullet  39  Inches  long,  that  each  (ingle  Vibration 
might  anfwer  a  Second  of  Time.    Waiting  the  Seginnit^of  the  E^Iipfs-wixh 
his  Glafe,  as  foon  as  He  law  the  True  Shadow  enter  on  the  A&<m*s  Limb, 
he  caufed  his  Friends  who  aflifted  him,  to  make  the  Pendulum  Vibrate,  and 
count  its  Vibrations ;  of  which  they  had  numbred  140  ^  2'  20''  of  Time, 
when  he  took  the  height  of  Procyon  fthcn  Ea(l  of  the  Meridian)  25''  39'. 
The  next  day  he  obferved  the  Stin's  Meridional  Height  with  the  fame  C^Ok-^ 
drant,  whence  he  found  the  Latitude  of  the  Place  19^  29^  South  ihcticc  the 
time  when  he  took  the  height  of  Procyra  is  found  4**  J  i'  money  and  fub- 
fira&ing  the  2'  20",  pdft  fince  the  obferved  Beginning  of  the  Edipfe^  its 

True  JB<jiiitoij^f  was  at  — ^  — — "    '  -    4*^  48'   40" 

Which  at  the  Oifervatory  here  I   noted  at — —  — i     50    40 

therefore  this  part  of  Aladagafcar  is  more  Eafierly  ■■■'■■  ■     2     58    00 

or  44^  30',  which  our  Af4^/ make  52®  j  that  is  7;  Dej.more  Remote  iiom 
it  than  it  really  is. 

The  Unf.  <nrf        XX VIIL  Taking  the  Obfervations  of  the  Occnltatiou  of  the  liuk^s  Eye^  OB. 
i^.#fiuiUa-    28.    itfSo.    under  the  Examination  of  ^  CalaJusy  I  .find  that  ^t    8^  6^ 

or 


«rdie  hmmfim  tx  tamhih  the  true  Phoe  of  the  Mm  corred  by  PamHaxfonju  imtia^ 
was  31  4^   ja'  24"  but  at   id"*  00'.  at  SaSafare  Road  Cin  the  Lot.  of  ai*  Ha«CT;?Kc^/. 
fto'.  N^and  about  io  Miles  E.S.  E.  fiom  the  Town)  the  True  Place  of^/^.'2J- 
the  iviirti  was  a:  5*  54^  that  is  lo*  21'  36'^  more  than  at  8^  tf'.  at  lomibii  •  iv.J  LXVL 
Now  according  to  the  Moon's  Velocity  at  that  Time,  fhe  pafled  an  Ai^h  Feb.  mu  i^3« 
of  i""  2i'3^".  in  2*' 8' 40".  of  time,  fo  then  at   lo**  14'   40^  at  LmJom^  the 
Mmm  was  in  the  fame  Place  as  at    i6^  oq'\  at  BaBaj9r€  Road^  whence  the 
Pificrence   of  Longitude  will  be  5*^45'  ^o^-  or  Stf""  20^  BaBrfwre  being  fo 
much  to  the  E^fiward  of  Lfndon.  vu  r    ^ 

2.  By  the  Calculation  of  the  Inamrfim  of  the  itu^'i  Eyey  Dec.  idSo.  I  find  ^Xixi'll 
that  at  the  14''  4p'.  at  BaBafm  the  iMboi/x  true  Place^as  ^^"^  30'  30"^ and 


follows,  that  10''  18'  1 2''.  at  Drnttudi  make  14"  49 .  at  Balkfm  Road^  and 
the  Diflfcfcnce  of  Longitude  4*"  jo'  8".  and  DamJA  being  i"  i  y'  20'^.  more 
Eaflerly  than  Londouy  BaBafwn  Road  will  be  from  LoMdom  s^  4s'  38  «  or  86"* 
a4'*  and  the  fame  Difference  of  Maridiam  will  be  found  86*  14^  If  you 
make  ufe  of  the  Umerfim  at  J^amuA^ 

3.  For  &rther  Contirmation  hereof,  Mr.  Beig.  iZirrx,  being  afhoreatJSit/'- 
hf^e  Town,  obferved  with  verygrcat Care  and Exaane(s,  Nov.  18,  i68o, 
that  at  9  h  1  ?•  the  Star  which  Tjcho  calls,  m  Otyla  dextra  Aquarii  duarum 
pracedems^  Tand  which  was  then  in  Aquarius  28^  52',  and  Lot  2^  46'.  ATJ 
was  in  a  Right  Line  with  the  Cuffs  of  the  Moon^  then  near  the  firft  Quar- 
ter. The  Stacks  Place  is  confirmed  by  the  Agreement  ci  HeveUus's  Obfer* 
fervations  with  thofc  of  ^jcbo^  and  the  Thory  of  the  Mom  cannot  be  con- 
Adctabty  faulty  in  that  Part  of  the  Ork^  it  falling  precifely  on  her  greateft 

Ei 


01 

BaBafire^ 

Ijmdnh  which  in  1  imc  gives  36 ,10  tnat  y^  29  ac  Lonaon^  was  9"  13  at-»a^ 

iafire^  ;ind  the  Diflerencc  of  Long,  5^  44'»  ^^'^  <^o'-  Piecifely,  which  the 
Duuh  Mafs  make  foil  out  99!^.  And  the  Reuch  Mofs  of  Sanfon^  pretending 
te  oorreft  them?  have  made  them  j""  worfe,  and  the  Error  18^  compleatly. 
What  then  is  to  be  thought  of  the  Defcriptions  of  thofe  Places  which  have 
1^  but  feldom  Vifitcd  ? 

XXIX.  Diderentiam  Longitudinum  Cantonem  inter  &  Parifiu  dedaxr  tS'i^" 
7>>  13'.  ex  ExiCtt  A^curii  &  &£«  Dirco Camom  &  Nmmttria  Obfymto,  8tc»dm.n.^i. 
ex  Edippm  laau  Obfertfatis  NorimbergM  &  P^nyEtf.  l\^XCVni 

XXX.  Ex  Altitudine  Meridiana  Maxima  SteU*  Polaris  a  />.  P.  S.  J.  Ob-iK^^'j. 
/ervauDte  jj  Dtc  1694^  Corre^  Inftnimento  42**  i^  jo".  Suppofita Re- *> >)7< ^ $> 
fra^one  i'  if"'  &  Diftaoda  SceUs  Polaris  i  /V&  tunc  temporis  t'  19' %i\ 
cruitur  AMt»i»  f^  39*  H'  5^'- 

Vol.1.  Dddd  Ex- 


7,  8,  13.  Maiiy  159j[.    C6 Weflti '  IrtftrtimcXito  37^3tf'4b\    Suppofita    Re- 

iNcglcfta  ReftaAiotte  Altlnido  maicima  Stdlje  Polaris  dedufia    ^    ^    ^' 
ex  Obfervationc  31  !>«. prarccdentis  ftiiffet  fub IniriuflijMiiV^  4r  itf  4} 

Et  Alritudo  cjufdcm  mihima  tuftc  ft  it ^'  *  '^^ — *-*•  37  ^5  40 

'Quare  Differentia  AltfmdinuM-— *-—*«• '■     .,,.-.-^j    ^j^  ^^  ^^ 

,Ec  piftantia  •Sir^iZsc  P<>/jriV  i  Pola-^— -^ — ^     t  rii^i.  ■•■■■■>»  02  20  of^ 

Er  Ahitudo  PoH  apparens  r'* ■■    ■  >  .^v^j^^c  ■■  ^j^  55  ^j^ 

Ad  hanc   -^//«^/;;£^  apparentfemRefraftioexJitta  Tabula  cfft  00  01    10 
fjjare   Akitudo  Poll  in.R^/^  P^nerfi  — *■■  *  * —^  -  '^  3i^  55   31T 

Pfo'  tongimdine  Pekinenfis\  t^bhObfervata'^ft'Ilttiirerfio  Prtmi, 
^  ^m^is ShnBA  tivyinls  Xmbr^in  l}i^'  18  Joh. ^6^f.  'ia^5 1'  14". 

Tabulae' hofttxet)  Die  htnrc'lkTntrfioijem  rep^xferimnt  j»>  18*  49".  Obfet- 
vationfes  auttem  eodem  Menfe  habitst  in  Olfffr*vaturio  Regie  Panfienfi  oftendimt 
Tabulas  retardaflfe  tunc  Tcmporis  2'  jo'', 

'     Qtkrefuit  ina'Imnterfio  Pa>ijtif^^  16'  19^'.    Ifcaque  Dijferetaia  Msridtan^ 
rum  inter  J^tkinum  &  Ur^em  Pmi^enfem  irix  7*"  34'  55''."*  ^  ^ 
•  Curn  knt^m  'eic  kllh  Obfbmiti^nibus  olim  dedufta  focrit  eadenii  Meridior 
imurkT)iferentia'''j^''i6\  Altai' poterit  7**  35^!. 

ist.tfst,  sti.       XXXi;  St.  Saliiadore  in  Brpjit is  in  the  Sbuthern  Lmimde  of  1 2^  47'. 

^  9' 


.;f  Bridge.  •     X^XXn^  jBr/^^TVttTt  in  'B^haddes  is  in  the  Northern  tcuitudeof  1 2*^  58^. 

i^wl^i^^'Zl^'  XXXnl '  t.  I  herewith  fend  you  what  I  have  Teceived  but  of  Mw/cst^, 
^.M.NicK  'which  is  a  Nevj  Mapof  NbvaZembla  and  WeigatSy  as  it  hath  been  difcover'd 
vvitfcD.n.  loi,  {jy  ^j^g  exprefsOrder^of  the Ci^r  ;  and  drawn  by  a  Painter,  call'd  P/Mf^/apo- 
fi.205.  ttskiy  who Terfl  it  ine.  ftom  Afcj^o  for  a  Prefeht;  by  Which  it  appears,  that 
Mar.  All.  1^74.  ^Qr^atenibra  jSn<it<«h  J/5A;/rf^  as  hitherto  it  hath  been  belfewd  to  be  ;  and  that 

the  MareVlacidkis  not  a  Sea,  but  a  Sinus ^  or  Bay,  the  Waters  whereof  are 
Frefh.  Which  is  the  fame  with  what  the  Tartars  do  alfo  affure  us,  who  have 
tailed  thefe  very  Witer/  in  the  midft  of  the  Sinus.  The  Samojedsy  as  well  as 
the  Tartars,  do  unaftiftioufly  afllrm,  that  paffing  on  the  back  of  Neva  ZertAU, 
at  a  confiderable  Diftance  from  the  Shore,  Navigators  may  well  piafe  as  fet 
as  Japan.  And  'tis  a  great  Fault  in  the  JEngliJh  and  Dutch,  that,  feeking  to 
get  to  Jap^ra  on  thfe  South-fide  of  'Nirva  Zembhy  they  have  amioft  always 
pafs'd  the  IVeigats.  '  • 

The  Letter  O  iii  the  great  River  Oby  ntarts'  the  Place  of  k  Catarad  or 
Fall  of  Waters,,  The  Letter  K  denotes,  the  Conjupftion  of  Ifmhla  with  the 
Contineht.  The  River  Marked  'L  'runs  from  Ckimiy  called  kitaie  \  which  is 
nor  every  where  Navigable,' hyll'eafon' of  the  Rocks,  and  other  Ineonveni- 
cnces  thatObftrua  the  paffing  [of  Vefleis' ■*  fP'eigats  it  felFis  very  difficult 
to  pafs,  becaufe  of  the  great  Quantity  of  Jet  COTtiituaily  laMing  into  it  out 
of  the  River  Ot/j  whereby  that  Ar9%ht,Palfage^is  flopped  up.    Xh^  At- 

'    "  mojeds 


,a,  I .fiDrracrly  thought  iSftv/i  2tf«r*ii«   had.  been  ^Ominem  :  But  I  have"'  '5>3•^494• 
fiBce  beea  better  informed,  and  retiafted  that  £rK>jr.  And,  whereas  the  kce 
M*  2^*)^$  wpuJid  iHsds^  perfuade  iiimie^  as  Weilasjiddid^oiiiieki^  xo.  tiieir 
¥Mnyfii^^(^^  rf;ts^fai&i^isx.J^  \n^  that,  the  Tulrl^^xW. 

CoimmescbehiDd  Nt^aZemUa  did  decline  inuuodiately  to^^rdstbe.So^ch^ 
I  did4lWaydt>fipdroit^and  thiiik  I  can.even  deinonfiraJte  the  Iiiifiolfibirity. 
thereof.  So  that  what^e  wrote,  to  encourage  Mariners  to  that  Actempt*. 
was  even  dinei^ng  them  to  the^  Point. of  I>eath».as  it  jfcerwards:  endued. .  ^ 

XXXX\l. Wliat  is'not^  with  aifingfe  Li«e». ifiexaftl)?  copied'  fitom>  ^h* p^.^^^^ f ^^ 
ild&/?>  ivhii^.4f%/&iir/tfii,  one  of  the  HEioft  IlluftrioOs  .G^o^^Vj^       this>  A^^y^t^iwc^a/.d  ^' 
prefented  to  the  4?rt^Ai»,  A.  1679.  TheNamescf  Cities, whofe  Situation  J^^^^,-^'^- 
isaifo  taken  fWfm.*his.A£z^,  are  writteain  hfiJign  Chu rafters.  ;    the  .Coi»e-^"V4-  ^^^  ' 
aion^ot  the,  .PoiiWon  .of  Goafts(^high  is.dfiducod.frcunthe^.OblimU  *<^^7. 

which  were  made  to  that  End)  is  marked  witiia'Strpite  aJittle  /indr>»K4it^: 
wards  the  Sea^  as  is  comraonly  done  ;  and  the  Names  of  Cities,  whofe  Situ- 
ation, is  eOrrettjed,^^re  ibt  doew  a  in  ibyitiM  O^wk^ct^.     .,       1   .•  .'  ^'  /  .-Z 

The  Degrees  of-latitudf  afo  marked  oh  both  fides  of  the  Border,  and.th^ 
Degrees  of  LongUu^e  in  the  iama  Border,  aboi'e  and  below  i  but  the  Piviiion. 
of  them  begins  at   the  Meridian  that  pafl'es  through,  the  0!{fnrvMlr%>^t\^^s,  . 
by  going  to  Eafi  and  IVe^  and  odt  at, the:  AkritHsinoi  the  lfcle^of  jfjr,  asbajtl    •         '  : 
been  eflabiiftied,  beoiufe  we  donoteisa(:tlykh9Wth&3ituac  ,..    z 

inteCpsQ,  o{  tho  Ql/fervatory.  '  .  "*      : 

XXXV. .1.  What  (AritbmeticiAU  whaIe.Numl)«r$  .and,  EnwSion^.a*  .^fo  ^[f.eSire  •f 
in  Decimals alid'JLogarijchmSy  isr.neeeflkry  for tl^e  ftmc  ■. J  .lAiid  t>iWiat  -Bo^^ Na^igatjon 
are  beft  for. I'eaehiwg'  fo  nluci^  thereof?  z, Wh^.Vuigaj?i  Pr^^Aieal,  Klecba-  ty^"ir w^PeTty, 
nical  Geometry ^.^riotm^)oit  UythcSqaleandCoisifjaisjisfofliciijntA  %■.  Wbaft  Jr^9^j^^^^'^57. 
^rigommetryy  Right  Lined  and  Spherical,,  will  fuffice  >     4.  How  «BMny   Swk     .'    ' 
are  to  be  be  known  ?  5.  What  Ltftrumems  art  l^ftifor  Ufeat  &ki,  wich.the 
Conftru&ionof  themy  and  the  Manner  of  ufing  tboip  i\  i$k.  (I^Jhe  fan^te  SkiU 
of  the  Magnet^  as  to  th^Dire&ive  Virtues  thereof^  and  ail  the.Acaidants  that 
may  befall  it  ?  7.  lLr)^I^'drqgfafthjc£^thi&.Gkhe>^  thte  JEtt*th5i:thc  firfpe^iive 
of  the  Coafts,.  and  the  Defcription  x>f  tbp  under*i^ater-bottqirix>f  the  S^a, 

8.  The  Knowledge  of  Winds  and  Meteorsy  fo  far  as  the  fame   is   attmnablcv 

9.  The  Hiftory  and  SkiJl  of  allforts  of  F^biags;  10..  TheiArt  of  Akdkine 
and  'Chiturgiry^  peduli%r;fbt  tihe  Sj^a.  .  i  i.  Tbe  Qomrnou  Lmos  .e£ the  iddmmky^ 
and  JnrifdiBim '  of  the:  Sia,y.  ra.  Tiie  fe^wm^^j>^f&dt£a^  ftt 
(4>r  Seamen.  1 5 .  T'he  wKole  Sdiehoc  pf  JEibiHg  ^nd  FkfyiHgytts  alGyjof  Cim- 
rdnts  and  Eddies  at  Sea.  14,  Drom$meiiryj  and  roe  Meaifui'es  qf  a^fihi^s  Mor 
tions  at  Sea.  x  5.  The  Buildtrtg  oi  Ships  of  all  fprt%  with  the  (evecaiRiggings 
and  Sails  for  each  Species,  andiche  U&  t)f  a^xhe.  PaBtg^afedMoeidns  df  # 
Shin.  i6|  iVJiW  0^«?wi»y,  according  to  the  feveral  VoyagesianwLCountriiae. 
1 7. 'The  Art  of  Coning^  Rowing,  and  Sailings  of  all  the  feveral  forts  of  Vef* 

D  d  d  d   2  fels. 


fds.  %%.  The  G$imery9  Fiteworks  and  other  AmutmBef  pecnluirto  SeaeoJ 
to  See-Fights,  ip.  The  Art  ciLni^ing  end  Unl^admg  the  chief  Omimodi*- 
ties  to  the  beft  Advantage,  lo.  The  Art  of  vsti^i^fttA  Ships  and  GoodSy 
asalfo  of  Dhing  for  funi  Goods  in  deep  Wacet •  it.  The  Geneeal  Pbilofi- 
fty  of  the  Atmm  and  Figuces^of  the  Jirj  the  iSM»and  of  Seafiaos;  dThitkrr 
i^  Hemfi  Brimfi^u^  Jalbw^  &c»  And  of  their  feveml  ufes  inMnM^A&irs. 
a).  An  Account  of  5  or  tf  of  the  beft  Navi$s  of  Eur^,  with  that  of  tfa& 
Affmab^  MagatauSf  Tardsy  Docks,  &c,  ^^  An  Account  of  all  the  Shiffmi 
able  tocrofs  the  &fli  belonging  to  each  Kingdom  and  State  of  BMirope.  24.  An 
Acconnt  of  all  the  chief  Commrdal  Parts  of  the  Woiid ;  with  mention  of 
what  Csmtmditia  are  originally  carried  from,  and  ultimately  to,  any  of  them. 
%y  Am  Account  of  the  chief  S^a-Rgbts^  and  all.  other  Naval  Expidkioms  and 
^j^loitt,  relating  to  l#^.  Trade,  or  Dijmmy,  which  have  happened  in  this 
lift  Century,  stf •  Of  the  moft  advantageous  Ufe  of  Tel$fc^s  for  fevcral 
Puqpofts.at  StA.  17.  Of  the  levemli^Al  of  the  Sea,  and  Htigbts  of  Ac 
Jmnehhne.  a  8.  The  Art  of  making  S$£tviatet  Rr^md  PuaUe,  and  fit  £ot 
all  Uies  in  Food  and  Phyfick  at  Sea. 

^J*^,g    XXXVL  f.  Though  it  be  well  knowa^t&at,  in  xhcf  Temfirial  GI6U,  all 
Mr  Dmfm  ^the  AbridioMS  meet  wn  the  Pole,  (asE P,  E  PJ  whereby  the  Parallels  to  die 
A^talawrt'r^^''*^^*  aa  they  be  neaser  to  the  Pole,  do  continually  decreaie. 
lS^^*^aUii.JL     %.  And  hereby  a  Decree  of  Lmgitude  in  fuch  Pamllels  is  leis  than  a 
*%^a^f*'    I^egree  ei  iMgitude  in  the  Equator,  or  a  Degree  of  laHtudt : 
W^f.  aa.  1^9.      ^.  j^<l  that  in  fuck  Proportion,  as  is  the  Co-Sine  of  Latitude  ("which  is 

tfaeSemidiameterof  fuch  Parallel)  to  the  Radius  of  the  Ghbe^  or  of  the 

Equntor 

4.  Tet  hath  ic  been  theught  fit  (for  fome  Reafbns)  to  reprefent  thefe  Mt- 
ridUmtf  in  the  iSM-Ohot,  by  parallel  ftnight  Lines  ;  as  £  p,.  Ep. 

5.  Whereby,  each  Parallel  to  the  Equator  (as  L  A)  was  reprefented  in 
the  Sea-Osart,  (as  la)  as  equal  to  the  Equator  E  E  ;  and  a  Dc^w  of  Lmpr 
nide  therein,  as  large  as  in  the  Equator. 

6.  By  this  means,  each  Ikipccwtmigitude  in  fudu/Wtfflri^  was  increa* 
fed,  beyond  its  juft  proportion,  at  fuch  rate  as  the  Equator  (or  its  Radius} 
is  greater  than  fuch  PmaUd^  (or  the  Radius  thereof.) 

7.  Bu^  in  the  Old  Sta^Cbans,  the  Degrees  of  Latitude  were  yet  repre^ 
fented  (as  they  are  in  themfelvesji  equal  to  each  other ;  and  totho&oftbt 
Equator* 

%.  Hereby,  amengft  many  other  Inconveniencies,  (as  Mr.  Ed.  Upright  ch* 
Ibref,  in  his  Chnemm  rf  Errors  of  Navigatim,  firft  publifhed  in  the  Teat 
i59y,  the  Representation  of  the  Places  remote  from  the  Equator  wasfo 
Siibrted  in  thole  Charts,  as  that  (for  Infiancejt  an  Iflaud  in  the  Latiudt 
of  do  D^rees,  (where  the  Radius  of  the  ParaBel  is  but  half  £>  great  as  that 
of  the  Ematorjl  would  have  its  Length  (from  Eaft  to  tf^^)  in  Comparifoo 
of  BreMlth  (frmn  Nmb  to  Snah)  leprefented  in  a  double  Propoitioaof 
.wiMit  indeed  it  i$^ 

^wFer 


_    xtto  the  Truth  than  either^  if  (Omitting  all  thefe)  i\e  tak 
dtates;  for  Min.fy  if»  if,  3t.  &€.  or  (the  double  of  thefe)  . 
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(  573  ) 

^  9.  For  teftifyic^  this  in  fome  Meafure,  (and  of  fome  otherlnconmiiAi-' 
cies^  Mn  ff^righi  advifeth^  that  (the  Meridians  remaining  Parallel,  as  before) 
the  Degrees  of  the  Latitude  remote  from  the  Equator,  moold  zt  each  PanU* 
lei,  be  protraded  in  like  Proportion  with  thofe  of  LongiiuJe. 

10.  That  is  ;  As  the  Co-Sine  of  Latitude,  (which  is  the  Semidiameter  of 
the  ParalleI>to  the  Radius  of  the  Globe,  (which  is  that  of  the  Equator:)  So 
ihould  be  a  D^ree  of  Latitude  (which  is  evcrv  where  equal  to  a  Dqgree  of 
Loxgitude  in  the  Fquator  J  to  fuch  Degree  of  Latitude  £0  protraded  (at  fudi 
Diftance  from  the  Equator ;)   and  fo  to  be  reprefented  in  the  Chart* 

11.  That  is,  everywhere,  in  fuch  Proportion,  as  is  the  refpeQive  Secant 
(for  fuch  Latitude)  to  the  Radius.    For,  as  the  Co-Sine,  to  the  Radius ;  fo 

is  the  Radius,  to  the  Secant  of  the  fame  Arch  or  Angle ;  or  S :  R  : :  R :  £    i^.  297* 

13.  So  that  Tby  this  means)  the  Pofition  of  each  Parallel  in  theO&ortfliould 
be  at  fuch  Diftance  from  the  Equator,  compared  with  fo  many  Equinoftiai 
Degrees  or  Minutes,  (as  are  thofe  of  Latitude)  as  are  all  the  Secants  (taken 
at  equal  Diftancesin  the  Arch)  to  fo  many  times  the  Radius* 

1 3.  Which  is  equivalent  (as  Mr.  JPUgbt  there  notes)  to  a  ProjeQion  of 
the  Spherical  Surface  (fuppofing  the  Eye  at  the  Centre)  on  the  Concave 
Surface  of  a  Cylinder  ereded  at  Right  Angles  to  the  Plain  of  the  Equator. 

14.  And  the  Divifion  of  Meridiamf  reprefented  by  the  Sur&ce  ofa  Cj^im*   9^.  2«s. 
der  ere&ed  (on  the  Arch  of  Latitude)  at  Right  Angles  to  the  PUin  of  the  Mt^ 
ridian  (or  a  Portion  thereof.)  I'he  Altitude  of  fuch  Projedion  (or  Portion 

of  fuch  Cyliudrick  Surface)  being  (at  each  Point  of  fuch  Circular  Ebtfe) 
equal  to  the  Secant  (oi  Latitude)  anfwering  to  fuch  Point* 

15.  This  Projedion  (or  Portion  of  the  Cylindrick  Surface)  if  expanded   ^  s•^ 
into  a  Plain,  will  be  the  fame  with  a  plain  Figure,  whpfe  Bafeis  equal  to 

s  Quadrantal  Arch  extended  (or  a  Portion  thereof)  on  which  (as  Oidinatcs) 
are  eieded  Perpendiculars  eaual  to  the  Secants,  anfwering  to  the  reQ>edive 
Points  of  the  Arch  fo  extended  :  The  leaftof  which  (anfwering  to  the  Ef* 

HuinoClial)  is  equal  to  the  Radius ;  and  the  reft  continually  increafing,  ^till 

at  the  Pole)  it  be  infinite. 

16.  So  that,  as  ERSL,  (a  Figure  of  Secants  ereded  at  Right  Angles  on 
EL,  the  Arch  of  Latitude  extended)  to  ERRL,  (a  Redangle  on  tM  fame 
Bafe,  whofe  Altitude  ER  is  equal  to  the  Radius ;  fb  is  EL  (an  Arch  of  the 
Equator  equal  to  that  of  Latitude  J  to  the  Diftanceof  fuch  Parallel,  (in  the 
Chart)  from  the  Equator. 

17.  For  finding  this  Diftance,  anfwering  to  each  Degree  and  Minute  of 
Latitude,  Mr.  fVright  (as  the  moft  obvious  way)  adds  all  the  Secants  (as 
they  are  found  calculated  in  the  Trigonometrical  Canon  from  the  Beginning 
to  the  D^.  ot  Min.  of  Latitude  propofed. 

18.  The  Sum  of  all  which,  except  the  Greateft,  (anlV'ering  totheFiguie 
Infbribed)  is  too  little :  TheSumm  of  all,  except  the  Leaft,  (^anfwering  to  the 
Circum&ribed)  is  too  Great;  (which  is  that  he  follows :)  And  it  would  be 
iiearer  to  the  Truth  than  either,  if  (Omitting  alt  thefts)  we  take  the  Interme^ 
diates ;  for  Min.  f,  it,  if>  jt^  C^c.  or  (the  &uble  of  thefe)  Affir.  I,  3,  5, 
7,  tfc.  Which  y«t(boGatifcoQ  the  Convex^fidc  <tf  the  Cunre)  would  be  fome- 
what  too  lictk.  19^  But 


I 


^ 
• 


iq.  ,It  \^'fLWoukf>e  Jx\Di^  cxad  ;  Mr.  Ougbtrei  <iireds,/and  fo  ba4  Mr. 
W/right  done  before  him)  tiQ^'mdetuc  Arch  into  Parts  yet  fmaller  than  Mi- 
•4^Ujtfi&^  .ami  calciiUte,  Secants  i'ui ting  t^ 

\  ^  zijf  Since  xh^\ArifJmet/f\  qi  Jufi^     iiujx^duced^i  and  (in  purfiiaace  there- 
qf}'  th&  jDoftrjue  of  ,jb^iu  Sei'feil(fox'  fuch  Cai'es  as  \vouIrfi  hpt^- without 
thorn,  cDiBC  to  ;^  dctQXininat|j  Propwtion.  -J^  Jvj[cthocJs  lu.v^  be^n  .found   for 
fqua'riiijg  feme  luch  Figures.   . 
rig.  207.  ^j.  •  jnordor  to  a  Quadrature  For  this  Figure  of  Secants  (by  an  Infinite  Se- 

ines fitiied  there^ptci;  put  we^  foi:  the  Rfidimpi  a  Cjcdc,  R  ;  tlje  Right  Sine 
y    pf '  an  .Aoxh  or  Angie^*  S^  the  Verfed.  Siiie,  V-.  the  .Co  Si^e,  (qr  Sine  of  the 


■<}oinple«ent>  s  «=>R-^  V  a=V;Rf-^Sf  5  theStfcant,/;  the   Tangent, 

1,.  • 

23.  Then  i^  E-:  H  :  :  R  : Jf:     Tfcit  isy  5;  R»  (f.i=— -  ,  the- Secant. 

/-zi  And-s  :.  S  :  :K ';  T..    That  is.  5j S  R VT  =  -3-  J  tlae  Tangent 

^^$^^^  ^*5-'   Now,  if  we  fuppofe  the  Radius  CP^  dirldtxl  into  equal  Parts,  and 

^ach  of  them  =t:^  R;  ^  and  on  thefe,   to  be  ereded  the  G> Sines  of  Lati- 
tude L  A;i 
.   ^a^.  ^hefl^ard  the  Sines  of  Latitude  in  Arithmetical Progreffion. 

•  -17.  And  the  Secants  anfwering  thereunto,  L/=-- -*^ 
^  .5; 

. .  aS.  But  thefe  SccantSj^  f  anfwering.  to  tlie  Right  Sinesin  Arithmetical  Pro- 
.gyeiEonJ  are  n^c  thofe  th.it  ft^od  at  equal  Diftancestni  the  Quacrantal 
Arehextended.  '  ivg.  2iid- 

•  .ip.  But^  jftandiog  *t  Unequal  Piftances  '("pn  the  fame   extended  Arch  J 
Namely,  on  thofe  Points  thereof,  whofe  Right  SinesCwhilft  it  was  a  Curve) 

rig.  211.      a»e  iii  Atictoaetical  Progreffion.    As  Fif^.  an. 

30.  To  find  therefore  the  Magnitude  cf  R  E  L/,  tig.  209.  which  is  the. 
iii«ie  with  that  of  ^.  aij[,/fupi)Qfing  E  L  of  .tb^ifajue  LiigthJn  both  ; 
hxfHtv^  the  Numbei^of  Secants  tjiorein  may  be\unequaO  we  are  to  coftfider 
the  Secants,  though  at  Unequal  Diftances,  Ftg,%\x.  to  be  the  fame  with 
th«&  of  .Equal  Diilatioesin  Fig*  %io.  anfvvering  to  Sines  in  Arithmelical 
F£ogre0toa.  . 

31;  Now,  tl^efe. lutervals,  (or  Portions  of  the  Bafe)  \tiFig.  %i\.  are  th^ 
fame  with  the  Intercepted  Arches,  (or  Portions  of  the  Arch)  in  Fig.  210. 
for  this-  Bafe  is  but  tliat  Arch  extended. . 

31.  Ahdthefe  Arches,  (in  Parts  infinitely  fnaall)  areto.be  reputed  equiva- 
lent to  the  Portions  of  their  refpedive  Tangents  intercepted  between  the 

*/•  212.      fiunc  Ordinates.    AsinF/^.  210,  212, 

33.  That  iSy  Equivalent  to  the.  Portions  of  the  Tangents  of  Latitude. 

..  34.  And  thefe  Portions  of  Tangents  aie  totheEquAl  Intervals  inthe  Bafe, 

as  the  Tangent  (of  Latitude)  to  its  Sine.  3  5^  TjP 


(  575  ) 

j:^  Tij^imd  theb^riette^tnie  lilbgnittKie  bf  th^P^kfief^ilM  {dr  ^^g- 
mentsof  the  Figure  ;  we  muft  either  protraft  the  Eijual  Sq^itteatsof  Ac 
Jhik^ftg.  2  io/(irt  fmfa  Pn^mrtJbh  as  are  the  refpeftive  Tangents  to  the  Sinej 
to  make  them  Equal  to  ihofe  of  Pig.  2 1 1. 

35.  Or  elfe, /which  is  equivalentj  retaining  the  equal  Inter?a!s<rf  :Z^.  no, 
p  rot  raft  the  Sfecants  in  the  fame  Proportion.  TFor  either  way  the  Intercept- 
ed R^dangle  or  Paralldograftis  \rill  beie^iMtlyincreafed;  a^  tM.  Fig.  ^la. 

37.  Namely,   as  the  Sine  Tof  Latiude)  to  itsTahgtot^-;  fo  is  chti  Secalit,    ^1^  «i 
to  a  Fourth  i  which  isito  ftatkl   (foil  the  Raxlitts  cqially  divided)  mftead  of 

that  Secant. 

SR  R'      R» 

38.  Which  therefore  are  as  the  Qrdinates  in  ("what  I  caU  Arith.  hAn.  Prof. 
104 J  Reciproca  Secundattorum :  Suppofiitg  2»  to  bd  Squares  m  riit  Otder  of 
SecAndans. 

39.  This  (bccdufe  of  2»  =  R*—  S* ;  and  tb^SiliesiSyiii  Arithmeti- 
cal Progreffion;    is    Reduced    ^by  Diivifioo;    into  ^%  vkfimtk   Seoies 

■S»       84      S^  .^       '   ••.■■     ■  •'•>■*/» 

40.  That  is,  ("putting  R  =  i  J  i  +  S*  +  S*  +S^  cSrc. 

41.  Then,  ("according  to  the  Atithmetiik  pjf  ItrfiMiu^  yrf  zrmvbAfftVtprcv  ' 
S,  fucceflively  by  i  S,  a  S,  j  S,  &c.  till  we  cpme  to  S,  th»,gbe^te&;  ^^^^h*  . 
therefore  reprefents  the  Number  of  aU.  .    '       _    I  \ 

And,  becaufe  the  Hrft  Member  doth  represent  a  Series  of  E^uabj  the 
fecond  of  Secundans ;  the  third  of  Quartans,  &c.  Therefore  tlie  firft  Mcqi- 
ber  is  to  be  multiplied  by  S  ;  the  fecond.  by  t  Si^.th^  tiiirdl^  f  Sj  cie 
fourth  by-^rS;    &c. 

43.  Which  makes  the  Aggisegate,  S  +  f  Sl^-  -f  0^  i4^  t;S7  •+  'r^S\  &c. 
==  ECLM. 

44.  This,  /beeaufe  S  is  always  lefsthan  R=f  i^  may  b?  Co  far  fonf^inued, 
tiir  ibme  Power  of  S  becgme  Ibfmall,  as  that,  it.  (sufx^  all .  which  follow  ^) 
may  be  fafely^  ne^Ieft'ed-.  ..^  ,, ,,',  .   ^  ..,,-  ...  j ;.;  '..  ,v.m.  ^*  /    .       ^      .        1 

■45.*  Now,  Vto  fit  this  to  iheSeorlOhari,  accdrdii?g  tpjMr.  /?J^^&V  Oe^igQj 
having  tbepropofed  ^fLr^\\c\((4 l^tit^d/J ^^^^ 

*£onometrical' Canon)]  tnc^ Sim  of  ^fucji  uHimde-y  and  take^ Equal  toit,C  L  ^'S. 
And  by  tbis  find  the  Magnitude  of  ECL*M,  Fig.  .jia..  that  is,  of  REL  /,  , 
Fig.  111.  that  is,  of  RELj/,  Fig.  209.  And  then,  a^.  RRL£  Tof  (p^ia^y^iiinf  s 
the  Radius;  to  REL/,.  fjthe  -4€grfg?tc  o/?^'/t|}^»  Spqairtsjj 4>r<HMift;be  a 
jike  Arch  cf  tlie  JEquator.Cequal  ta-t^ie'Latitpde  propc^di/  to  thefPiftnj}^ 
of  fuch  Parallel,  ('rgpref^ting  the;  Latitude  in  the  Chan),  from  the  ^q]UR- 
tor  ;  Which  is  the  Thing  required. 

45. 1'he  fame  may  be  obtained  in  like  manner,  by  taking  tJieVeded  Sines 
in  Arithmetical  Progreffion.  For,  if  the  Right  Sines  fas  herej  begimfiijg  ^ 
the  ^Equator,  be  in  Arithmetical  Progreffion,    as,  i,  2,  3,  &c.  Then  will 

the 


(S7*) 

the  Verfed  Sines^  beginning  at  the  /Wf,  (as  being  their  Complements  to 
the  Radius;  be  fo  alio. 

47.  The  iame  may  be  applied  in  like  KIanner»  (though  that  be  not  the 
preient  Bufinefs^  to  the  Aggregate  of  Ta»ious^  (anfwering  to  the  Arch  di* 
vided  into  equal  Parts. 

SR 

48.  For  thofe  anfwering  to  the  Radius  fo  dirided  ace  x  '  >  (taking  S 
in  Arithmetical  Progreffion^ 

49.  And  then  Inlarging  the  Hafe  (as  in  fig.  211.)  or  the  Tangent  (ss 
in  Fif.  212.)  in  Proportion  of  the  l^angent  to  the  Sine. 

SR  SR       SR'  SR' 

S6  *g *R)*  '  •    "-""*  Si  :■ 

*  *    X      *      2*         R*  —  S* 

S^      S^       S^        S^ 
JO.  We  have  byDivifion  thisSeries^S  +  j^«  +  rTH'r^^"  "r«*  ^^ 

51.  That  is,  (putting  R=  i;  S -I-  S»  +S^  +  S7+  S  ^  (STc- 

51.  Which  (multiplying  the  reQ>eftivc  Members  by  iS,  7S,  iS,  ^  t^Sw 
iSr^.;  becomes  4S»  + -iS* -t- iS* -f  ;S*  +t^S**,  &c. 

Which  is  the  Aggregate  of  Taneents  to  tiie  Arch  whofe  Right  Sine  is  S. 

f  3.  And  this  Method  may  be  a  JPattem  for  the  like  Procefs  in  other  Cafes 
tff  like  Nature. 


£7. fiftrS  3CXXVII.  The  Line  of  Artificial  tangents^  or  the  LogarHhmical  Taugm 
p§t*^  ly  Mr.  tJitif  banning  at  4;^  and  taking  eveiy  half  D^.  for  a  whole  one«  is 
?.*i  M^sr'fiw'Jwl  to  a^rce  pretty  near  with  the  AtniJiim-Une  of  the  Sia<Aart,  they 
}^Am^i6€4.  botk  growmgy  as  it  were^  after  the  fame  proportion.    But  the  Table  or- 

Msridifmal  Degrees  being  calculated  only  to  every  fexagefimal  Minute  of  a 
Ilegrce,  Ibews  feme  fmall  Difference  from  the  f aid  Logarithmicd  Tangent-line. 
Hence  it  may  be  doubted^  whether  the  Ditference  do  not  arile  from  that 
little  Error  which  is  committed  by  calcukting  the  Table  of  Meridional  De- 
crees ohly  to  every  Minute. 

But>  if  a  ceitain  Rule  could  be  produced,  by  which  the  Agreettent  or 
Dilagieement  of  the  (aid  two  Lines  might  be  (hewn,  the  HeUx  or  Sfirail 
Line  of  the  Shifts  Ourfe  would  be  redu^  to  a  more  precife  Exadnefs  than 
ever  was  pretended  by  any. 

The  fame  Rule  would  alfodiicover  a  far  eafier  way  of  making  Logwntbmt^ 
than  ever  was  praftifed  or  known ;  and  therefore  might  ferve,  whenever 
there  fhould  be  Occafion,  to  entend  the  Logarithms  beyond  the  Number  of 
Places  that  are  yet  extant. 

Moreover,  fuch  a  Rule  would  enable  Men  to  draw  the  Meridiak  Line  Geo- 
metrically, that  is,  without  Tables  or  Scales ;  which  indeed  might  alfo  be 
done  by  fetting  of  the  Secants  of  every  whole  or  half  D^ree,  if  there  were 
not  this  Inconveniency  in  it/which  is  not  in  my  Rule  :>  That  a  Line  comr 
pofed  of  fo  many  fhiall  Parts,  would  be  fubjcd  to  many  ErrorSi  efpecially 
in  afmall  G>mpafs. 

The 


The  fame  Rule  will  siKofervt  to  Riid  the  Coirrfe  and  Biidance  between 

'-two  Places  afligne3,  as  far  as  Pradice  Ihkll  feqtiire  irj  ihd  that  without  any 

Table  of  Msridional  PartSy  and  yet  with  ^s  much  Eafe  and  ExaC^nefs. 

*  And,  feeing  all  thefe  things  do  depend  on  the  Solution  of  this  Queftion, 

■^Whether  the  Artificial  Tangent  Line  be  the  True  Meridian  Line  5  it  is  .  therefore 

-that  I  undertake^  by  GcS's  AflSftanceyto  refolve  the?  faid  Queftion.  And,  to 

let  the  World  know  the  Readinefs  and  G:^nfidence  I  have  to  make  good  this 

Undertaking,  I  am  willing  to  lay  a  Wager  againft  any  one  or  more  Perfons 

^that  have   a  Mind    to   engage,  forib  much  as  another  Invention  of  mine 

(which  is  of  lefs  Subtilty,  tut  of  a  far  ^greater  Benefit  to  the  Publick)  may 

be  worth  to  the  Inventor . 

"  As  for  the  great  Advati^a^,  that  all  JMerch^dttSijMat'i/ieifSy  dnd  confequently 
the  Common-Hyeakh J  mtty  receive  from  this  othtr  Int>entiony  it  is,  in  my  Judg-i 
ment,  highly  valuable,  (being  it  will  oftentimes  make  a  Ship  fail,  though,ac-» 
"wording  to  the  common  way  of  Sailing,  the  Wind  be  quite  contrary,  and  yet 
ds  near  to  the  Place  intended,  «s  i(  the  Wind*  had  been  favourable  • :  Or,  if 
you  will,  it  will  enable  one  to  gain  fom^thing  in  the  Intended  Way,  whether 
the  Wind  be  good  or  no,  (except  only  when  you  go  direftly  *Sbji^A  or  North) 
but  the  Advantage  will  bemoft  where  there  is mc^  need  of  itj  that  is,  when 
the  Wind  is  contrary .-  So  that  pnemay  very  often  gain  a  fifth,iburth, third  . 
Tart,  or  more  of  the  Intended  Voyage;  according  as  it  is  longer  or  ihorter, 
n/iz,.  always  fnofe  in  a  longet  Voyage,  where  the  Gairi  is  more  confiderable« 
and  mpre  welcome,  not  only  by  faving  Time,  but  alfo  Viftuals,  Water, 
*Fuel,  Mens  Health,  and  fo  much  Room  in  the  Ship. 

•XXXVIII.  It  was  firft  difcovered  by  ch  ance,  and,  as  Ikr  as  I  can  learn,  ulatiihlS^k^ 
firft  publifhcd  by  Mr.  Henry  BMdy  as  an  Addition  to  •2V&ru»<w?s  -fi/^'^^^^^JS^S^o  Lint* 
ktigation,  al)out\so  Years  fince,  that  the  Meridian  Line  was  anahgms  to  a  Scdk  t>m»ifiraied  i 
pj.  Logaritlpmick  Tangents  of  half  the  Complements  of  the  Latitudes.  .  S'alky.^h."ii5>. 

*  'For  the  Denionttration  of  that  Propofition,  it  is  requifite  to  premifethefep.202.  FekAiu 
Ibur  Lemmata.  '^^^• 

."  -  Lepoima  i.  In  the  Stereographick  ProjeElim  of  the  Sphere  upon  the  Plain  of  the 
l^quipoSiialj,  the  Di fiances  from  the  Centre,  which  in  this  Cafe  is  the  Pole,  are 
'.laid  doim  by  the  Tangents  cf  half  thoje  Diftances  ;  that  iSj  of  half  the  Comple- 
Thents  of  the  Latitudes.     This  is  evident  from  Eucl.  3.  20. 

Lemma  2.  la  the  Stereugraphick  ProjeStion,  the  Angles,  under  vtijich  the  Grdes  in^ 
terfiS  each  other,  aire  in  afpCafes  equal  to  the  Spherical  Angfesthey  reprefent;  which 
is  a  very  .valuable  Property  :pf  this  ^ojeStion*  .    '    -^ :  v 

'    ^Derntnfi.  Let  EPBLbe  any  grc^t' Circle  of  the  Spherei   fe-  the  Eye'  plslced    f>y  213. 
inftsCiifcumfeence;  Cits  Centre,  P  afry, Point  thereof,-   and  let  FCO  be 
fuppofed  a  Plain. ercfted  at  Right  Angles  to  the  Circle  EPBL,  on   which 
FC^O  we  dciign;the  Sphere  to  be  Pjrojedcd.    Draw  EPcroffing  the  Plain 
Feb  in>,  ahdv^Aall  be  th^  Point  Pprbjea5ed.*^d^*he Point *1 " 


the  Angle  APD  fliall  be  equal  to  the  Spherical  Angle  contained  between  the 
V6t.  I.  E  e  e  e  Plains 
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Pkins  APC,  DPC  Drsw  alfe  A£»  DE,  intcrf-^iog  the  Plain  FCO  in  the 
Poinis  a  and  d ;  and  join  a  d^f^diX  lay,  the  Triangle  ad^^  is  (imilar  to 
the  Tri4i3gie  ADi^  aod.the  Angle  apd  tqxal  to  th?  Angle  APD.  Draw 
PL,  AK,  panllel  to  FQ,  and  bv  reafoii  of  die  P.^r^Ilels  af^  will  be  to  a  dp 
as  AK,  to  AD  :  But^  (by  EucL  3.  ja.)  in  the  Triangle  AKP,  the  Angle 
AKP=-^LPE,  is  alfo  equal  10  APK  -  EPG :  wherefore  thcSidcs  AK,  AP, 
are  equals  and  'twill  ot  ^s  a  fjVo  ad  ;  fo  AP  to  AD.  Wlieuce  the  Angles 
DAP,  d  af^  being  Right,  the  Angle  APD,  will  be  equal  to  the  Angle  apd^ 
that  is,  the  Spherical  Angle  is  equal  to  tliat  on  che  IhrojtUicn^  and  that  in  all 
Cafes.    Q.E.D. 

This  Lemma  I  Utely  reeeivcd  fiom  Mr.  M.  it  NLivrtj  though  I  fince  tin<* 

derftand  from  Dr  Jb^^  that  he  long  ago  produced  the  fame  thi  g  before 

ri         <     the  Smtt^.    However,  the  Dermmftratm,  and  the  teft  of  the  Difcoarfe   i& 

roy  own. 

Lemma  3.  On  th  Gfobi^  the  BJjumb  Luus  mah  iqual  Am^^  vAth  every. 
Meridiam^  and,  by  the  ^regoiog  Lemma,  they  muft  likewile  make  equal 
An^ts  with  thi  Ajtridians  in  the  Sterivgra^bidL  Projeaien  on  the  Plain  of  the  E- 
maior  :  They  are  therefore  in  that  ProjeSiioM,  Propertionnl  ^ivah  about  the 
role-point, 
f(^ai4»  Lemma  4.    In  the  Proportienal  Sjpiral  it  is  a  known  Profenyy  that  the  Ate^ 

gles  BPC,  er  the  Arches  BD,  om  Exponents  of  the  Rationes  of  BP  to  PC, :  For» 
if  the  Arch  BD  be  divided  into  inumerable  equal  parts.  Right  Lines  drawn 
from  them  to  the  Centre  P,  (hall  divide  the  Curve  B  c  c  C  into  an  Infinity 
of  Proportionals  between  I'D  and  PC,  whofe  Number  is  equal  to  all  the  Points 
4,  dj  in  the  Arch  BD  :  Whence,  and  by  what  I  have  delivered  concerning 
the  ConfiruRion  of  Lforithmsyit  follows,  that,as  BD  toBd^  or,  as  the  Angle 

^d  fup  Cap.  I.  B^^-  ^^  ^^^  ^^P^  ^^  ^»  ^®  *^  ^^  Logarithm  of  the  Ratio  of  PB  to  PC,   to 

$XXVin.   *  the  Logarithm  ot  the  Ratio  of  PB  to  P  c. 

From  thefe  Lemmata  our  Propodtion  is  very  clearly  Demonftrated:  For,  by 
the  Hrft  PB,  P  c,  PC,  are  the  Tangents  of  half  the  Complements  of  the  ikti-^ 
tudes  in  the  Steretipjfphick  Projefiion  i  And>  by  the  Lafi  of  them,  the  Diffe- 
rences of  Longitude,  or  Angles  at  the  Pole  between  them,  sat  Logarithms  of 
the  Ratimes  of  thofe  1  angents  one  to  the  other.  But  the  Nautical  Meridiam 
Line  is  no  more  than  a  Table  of  the  iw?jf^i^xcie/,anfwering  to  each  Minute  of 
Latitude  on  the  Rhttmt  Liney  making  an  Angle  of  47  Degrees  with  the  iktrr- 
dian.  Wherefore  the  Meridian  Line  is  no  other  than  a  Scale  of  Logarithmidt 
Tangents  of  the  Half  Complements  of  the  Latittides.    Q.  E.  D. 

Oro/.  I.  Becaufe  that  in  every  Point  of  any  Rhumb-Line  the  Difierence 
of  Latitudes  is  to  the  Departure j  as  the  Radius  to  the  Tangent  of  the  Angjfe 
that  Rhumb  makes  with  the  Meridian  ;  and  thofe  equal  Departures  are  erery 
where  to  the  Differences  of  Lonsitudey  as  the  Radius  to  the  Secant  of  the  Letr 
Hmde ;  it  follows  that  the  Difirences  of  Lonptude  are  on  any  Rhumb^  ^^^ 
.titbmt  of  the  &Bie  T^^igents.  bn  of  differing  Species  ^  being  proportioDed 
to  onemodieYi  a$  are  the  >>pgencs  of  tiie  Angles  made  wiw  the  Mm- 

diatt* 

Qnli.  a. 
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CmlL  2.  Hence  any  Scale  of  IiOgarithm  Tangents  (as  thofe  of  the  Vulgat 
Tables  made  after  Brigg's  Form  ;  or  thofe  made  to  Napier%  or  any  other 
Form  whatibever^  is  a  Table  of  the  Difiorences  of  Longitude,  to  thefeveral 
Latitudes,  upon  fodie  determinate  Rhumb  or  other  ;  and  therefore;  as  the 
Tangent  of  the  Angle  of  fuch  Rhiunb,  to  the  Tangentof  any  other  Rhumb : 
So  the  Difference  of  the  Logarithms  oi  any  tMvo  Tangents,  to  the  Ditrerence 
of  Longitude  on  the  propoled  Rhumb,  intercepted  between  the  two  Lati- 
tudes, of  whofe  half  Complements  you  took  the  Logarithm  Tangents. 

Now  the*  ALmentary  Augtnint^  or  Fluxion  of  the  Ttangent-line  at  45  Degrees, 
is  exaftly  double  to  the  Fluxion  of  the  Arch  of  the  Circle,  (as  may  eafily  be 
provedj  and  the  Tangent  of  45  being  equal  to  the  Radius,  the  Fluxion  alfo 
of  the  Logarithm  Tangent  will  be  double  to  that  of  the  Arch,  if  the  Ixgarithm 
be  ot  NaPie/s  Form  :  But,  for  Brig^s  Form,  it  will  be  as  the  fame  doubled 
Arch  multiplied  into  Q>4;42p,  O'c.  or  divided  by  3^30258,  CiTc.  yet  this 
TOuft  hz  underftood  only  of  the  Addition  of  an  IndiVifible  Arch,  for  it  cca- 
fes  to  be  true,  if  the  Arch  have  any  determinate  Magnitude. 

Hence  it  appears,  that,  if  one  Minute  be  fuppofcd  Unit j%  the  Length  of 
the  Archof  one  Minute  being  0,0002^0888  20866572 15 p5i  5  J.,  C^c.  in  parts 
of  the  Radiu«,  the  Proportion  will  be  as  Unity  to  2,jk38882,  cTc.  So  Radius 
to  the  Tangent  of  71^  i  42'',  whofe  Logarithm  is  10,4637261 17107 1 8- 
32  J 204,  &c.  and  under  that  Angle  is  the  Meridian  Interfe^d i>y  that  Rfsumb- 
Umj  on  which  theDiiierences  of  Napier  s  Logarithm  Tangents  of  the  Half 
Complements  of  the  Latitudes  are  the  true  Difterences  of  Longitude,  efti« 
mated  in  Minutes  and  Parts,  taking  the  firft  4  Figures  for  Integers.  But 
for  Vlacq*s  Table  we  mufl  fey. 

As    230258$,  &c.  to    2908882,  &c.  fe   Radius   to  1,263^  1143 87244* 
5692x2,  &c.  which  is  the  Tangent  of  51^  38' 9",  and  itsLogarithm  Io,Io- 
I5Io428yo772094Xl62,  &c.  whcrefbrc  in  the  Rhumb-Hne,  \chich  makes  an 
Angle  <rf  y  I**  38'  /^  with  the  Meridian,  J/lacq's  Logarithm  Tangents  ate  the 
true  Differences  of  Longitude.    And  this,  compared  with  our  &and  Q^Ba* 
ty^  may  fuffice  for  the  IJieof  the  Tables  already  computed. 
'  But,if  a  Table  of  LogaritbmTangemsh^  made  by  Extradion  of  the  Root  of 
the  bifimteA  Pirwer^  whoie  index  is  the  Length  of  the  Arch  you  put  for  Uni- 
ty, (as  for  the  Minutes  thtOy^ooi^oSiSithy&cPower)  which  we  will  call  a; 
fuch  a  Scale  of  Tangerits  (hall  be  the  true  Meridian  Line,  or  Summ  of  all  the 
Secants  taken  infinitely  many.  Here  the  Reader  is  defired  to  have  RecourfetUu^.  M. 
to  my  little  Treatife  of  Logmitbmsy  that  I  may  not ncad to  repeat  it.    By'*  vXXylir 
what  is  there  delivered  ir  will  follow,  that  putting  t  for  the  Excefs  or  D^- 
feft  of  an V  Tangent  above  or  under  the  Radius  or  Tangent  of  45 "" ;  the  J> 
garitbm  ot  the  Ratio  of  Radius  to  fuch  Tangent  will  be 

-into^— |.i*+Tt5— ^M  +|fV&c- 
m 

when  the  Arch  is  greater  than  45,  or 

~into<+  ^>»  +  i#»  +  ^|4+ 4^5,&c 
tn 

E  e  e  e  2  when 


when  it  is   Idfs  than  4;^    An4  by  the  {i^me,  Dodtrine putting  T  for^th^ 
Tangent  of  any  Arch,  and  t,  for^tbeJDifSbrenc^  thereof  from  the  Tangent  of 

.another  Arch,  the  Logarithm  of  their  iU/fo  will  be  —into  ttA — ^^-7i^ — 

m  1        all 

+      rp  3"  +  ~t7  "^  "^"T»  ^^    ^*^^  '^  ** ^^^  greater   Term  ;    or,  , 
3*»A*  51* 

'  fcrTerm. 

■ 

And,  ifi»  be  fuppofed,.0»t>po^po888i,  dTc.  s^  ic3 -rsciprocal— will  be - 

34J7»74^77^784P3,9i5^<Jj  ^^-  which  multiplied  into  the  -afi3refaid  Stries 
fllall  give  precilely  the  Difference  of  the  Meridional  Btrts,  between  the>  * 
.  two  Latitudes  to  whqfe  half  Complements  the  aflumed  Tangents  belong- 
Nor  is  it  material  from  whether  Pole  you  eftimatc  the  Complements,  whe- 
ther the  Elevated  or  DeprefTed  ;  the  Tangents  beings  to  one  another  in  the 
iame  Ratio,  as  their  Complements,  but  inverted.  .      \ 

In  the  fame  Difcourfe  I  alfo  Ihewed,  that  the  Serieis  may  be  made  to  con^ 
verge  twice  a$  fwift,  all  the.eyen  Powei*s  being  omitted;  and .thajt,.'putting  t 
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for  the  Summ  of  thetwo  Tangents,  the. fame  Logmthm.wovAd  be—  or 

*     -  * 

into~4-— 7-+ — -r  -H—  jr  ^  ?*-t:i  ,£^^.41  but  th^. Ratio  ^  t  to  c^  or  of 

the  Summ  of  twa  Tangents  to  their  Ditference,  is  the  fame  as  that  of  the 
Sine  of  the  Summ  of  the  Arches,  to  the  Sine  of  their  Difference.  Wherefore, 

if  S  be  put  for  -the  Siw  Comkmenty .  of  the. Mddk  Latitude j  and  s  ;for  the 

•  « 

'  *  '    '  '   •  2  r  .         s 

Sine^of  half,  the  Qifference  of  Latitudes^  the,  fame  JifriV/.will  be  —  into-;r— 

-^-r+- — cT^+ — S^H — eT»   ^^*    wherein  as  the  Differences  of 

3  D»*  '        '50..75  p5^ 


Latitude  are  fmaller,.  fewer  Steps  will   Aifltoe.  '  And,  if  xbtJEquat&t  be  put 
for  the  Middle  Latitude  and  confequently  S— R,  and/  thci.  iSm  of  the 


Latituder  the  M^dional  Parts  reckoned  from  the  Equator  will  be  - '     + 

*  a 

X  J  r   7  * 

^     +  -^— + — T-^  ^^  wljich  is;  .Q>-incident  with   DSr.  WaSii'% 
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WIXXXVI  Soktim.     And  this  fame  &r/V/,  being  half  the  Logarithm  of  the  iU^io  of 

R+  J  toR-  J,  that  is  of  the  Verfed  Sines  of  the  Diftances  from  both  Poles, 
does  agree  with  what  Dr.  Jff^imrtu  had  (hewn  in. his  ^LM£hre. 

The 


The^fame  iS2i»Ji>  of  ^  to  i  may  be  expre(led  alfo  by  that  oF  the;  Somm  of 
thi  Co-fines  of  the  two  Lutimdefy  to  the  Sineoi  their  Difference  :  As  like- 
wife  by  that  of  the^^fWjof  theSumm  c^  the  two  Latitudes^  to  the  Di&reoce 
of  their  Co-fines  :  Or  by  that  of  the  Verfed  Sine  q(  the  Summ  of  the  Cn-Lor 
thudes,  to  the  Difi'erence  of  the  Sines  of  the  Latitudes  :  Or  as  the  fame  Difie- 
rence  of  the  Sines  of  the  Latitudes^  to  the  Ferfed  Sine  of  the  Difference  of  the 
Latitudes  ;  all  which  are  in  the  fame  Ratio  of  the  Co-fineof  the  MiddkLati" 
tude^  to  the^Sine  of  half  the  Difference  of  the  Latitudes.  As  it  were  eafy  to 
demonftratcj  if  the  Reader  were  liot  fuppofed  capable  to  do  it  himielf,  upbn 
the  bare^  Infpeftion  of  a  Scheme  duly  reprefenting  thefe  Lines. 

This  Variety  of  Exfrefjion  of  the  fame  Ratio  I  thought  not  fit  to  be  omjt- 

ted,  becaufe   by  help  ^of  the  Rationality  of  the  Sines  of  30%  in  all  Cafes 

'  where  the  Summ  or  Difference  of  the  Latitudes  is  30**,  tfo%  5^0%  rto^^or 

"  ijo**;  forae  one  of  them  will  exhibit  a  fimple  jifrifx,  whevein  g»a(  Fart  {of 

the  Laboin*  will  be  faved.    Bur  the  former  feems  for  all  Ufes  the  moil  c(tn- 

*  venitnt,  whether  we  defign  to  make  the  wbole  MeridianrLinet^  at  any  Part 

ar         x'j'  /'  s     •        s^       _i  -1 

thereof,  vix,.-  into^ +— 5--+— ^7- +~—  + — rr-',  tPc.  whereirf    a 

a         03^  J^  7^  po^ 

:  is  the  Length  of  any  Arch,  which  you  defigafliall  be  the  Integer  or.  XAity 
in  your  Meridional  rarts  (whether  it  be  a  Minute,  League  or   a  Degree,'or 
any  other,)  S  the  Co-fine  of  the  Mddle-Latitudey  and  /  the   Sine  of  half  the 
of  latitudes ;  but,  the  Secants  being  the  Reciprocals  of  the  Co-^ne 


% 


^  ^ill  be  equal  to  —  putting  /for  the  Secant  of  the  MddU-Latitude  j  and 


.  -  intoi  will  be  =  2iL  This  multiplied  by  r|t^I^*t  is  by  Mll^i 

'  ^ffs  ^ 

will  give  the  fecondStep;  and  that  again  by— —~-^the  third  Step^  and 

.  f6  foriiyar4  till  you  have  compleated  as  many  Places  as  you  defiie/Biit,  the 
.  Squares  of  the  Sines  being  in  the  fame  Ratio  y/kh  the  Verfed  Sines  ol  thedpu** 

bJe  Arches,  we  may  inflead  of  — j^afTume  for  our  Multiplicator  ,..,  or  the 

.  Verfed-fine  of  the  Difference  of   the  Latitudes  divided  by  thrice  the  Verfed 
fine  of  the  Summ  of  the  Co-Latitudes^  Sc.  which  is  the  utmofl  Compendium 

I  can  think  of  for  this  Purpcfe,  and  the  fame  Series  will  become  — /■    into  i 

^  S 

'^  r^       V^      T^       9^^^*    Hereby   we  are   enabled    to  eflimate 

the  Default    of  the   Method   of   making    the   Meridional  IJnOy   by  the 
continual  Addition  of  the  Secants  of  Equi-different  Arches,   which,  as 
the  Differences  of  thofe  Arches  are  fmailer,  does  fiill  nearer  and  nearer  ap- 
proach 
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pioach  the  Truth.  If  vre  afl'umC)  as  Mr;  fPriibt  didy  the  Ai^h  of  one 
Viinute  to  be  Unity,  and  one  Minute  to  be  the  common  Dilbrence  of  a 
Rank  of  Arcfjes  :  Ic  ^ill  be  in  all  Cafes,  as  the  Arch  of  one  Minme,  to  its 
Chord  i  (o  the  Secant  of  the  middle  Latitude,  to  the  Firft  Step  of  our  Se- 
ries. This  by  Reafon  of  the  near  Equality  between  a  and  2  i,  which  are  to 
one  another  in  the  Rath  of  Unity  to  i  —  0,0000000035  255^45 77 ij,  &c. 
will  not  di&r  from  the  Secant y^  but  in  the  ptb  Figure;  being  lefs  than  it 

to  that  Proportion*    The  next  Step  being  +  ~ — -  will  be  Equal  to  the 


Cube  of  the  Secant  of  the  AS Jdle Latitude  multiplied  into  - 


=   0,0000* 


3  /irr 

tx)oo705i329o87i5  ;  which  therefore,  unlefsthe  Secant  exceed  Ten  Times 
Radius,  can  never  amount  to  i  in  the  Fifth  Place.  Thefe  two  Ste;  s 
fuffice  to  make  the  Mmdian  Line^  or  Logarithm  Taagent,  to  far  more  Places 
than  any  of  Natural  Secants  yet  extant,  are  computed  to  ;  but,  if  the 


2  jr 


Third  Step  be  required  it  will  be  found  to  be  •+  //  into =  o^ooooo 

ooooooooooo8p4p8  ;  by  all  which  it  appears  that  Mr.  Wiight^s  Table  does 
no  where  exceed  the  true  Meridian  Pi-.rts  by  (iilly  half  a  Minute ;  which  fmatl 
Difference  arifesby  his  havingadded  continually  the  Secants  i\  a^  5',  &c 
inftoul  of  of^  ir  9  ^T9  3  r  >  ^c.  But,  as  it  is,  it  is  abundantly  fuflicient  for 
Nautical  Ufes.  That  in  Sir  Jottas  AAo/$  New  Sfftem  of  the  AlatbemaHch  is 
much  nearer  the  Truth,  but  the  Difieitnce  from  Upright  isfcarce  fenfiblc^tiU 
you  exceed  thofe  Latitudes  where  Navigatiw  ceafes  to  be  pradicable,  the 
one  exceeding  the  Truth  about  half  a  Minute,  the  other  being  a  Teiy 
fmall  Matter  deficient  therefrom. 

For  an  Example  eafy  to  be  imitated  by  whofo  pleafes,  I  have  added  the 
the  trueAfev^0M//'^irr/to  thefirftand  Iw  Minutes  of  the  Quadram. 

The  fitft  ASuute.  x,ooooooo  14102(^58^(2 178. 

The  Secendy  ■    ■  ■  ■  1,0000000  J641 063  805707. 

The  JLtf/?,  or  8p**  5p'.  3037^9963431 141^2296^$^  and  not  3234% 
5279  as  Mr.  Wright  has  it,  by  the  Addition  of  the  Secants  of  every  whde 
Minute  :  Nor  30249,8  as  Mr.  OughtredTs  Rule  makes  it,  by  adding  theSe* 
cants  of  every  half  Minute.  Kor  30354,3  as  SxtJimasM^  had  conclu- 
ded it  by  I  know  not  what  Method,  though  in  the  reft  of  his  Table  he 
follows  Ougbtred. 

The  (ame  may  be  deduced  independently  from  the  j^rci^  it  felf.  For  if  the 
Latitude  from  the  Equator  be  eftimated  by  the  Length  of  its  Arch  A,  Radius 
being  Unity,  and  the  Arch  put  for  ao  Integer  be  ii,  as  before  i  tb^Maridimd 

lUrii  anfwering  to  that  Laistude  will  be— into  A,  +  rA'-i'^A^     + 


(S«3) 


Tl 


54  A^  or 


60 


JL.  A»  +  _£L>2-A*  or  Jl2l-  A*   &c   which  Couvcigcs  mncft 
5J40  J3ad  j^asso 


fsvifter  than  any  of  the  former  <Sfn>/jand  befides  has  the  Advantage  of  A  in* 
creafing  in  Arithmetical  Progreifion,  which  would  be  of  great  £a/e^  if  any 
fiiould  vinderuke^^Mn;0  to  make  the  Logarithm  Tangents,  or  the  Meridiatt^ 
line  to  any  more  Places  than  now  we  have  them.  The  Logarithm  Tangent 
to  the  Arch  of  45**  +  t  A  being  no  other  than  the  aforefaid  Series  A  + 
4.  A^  +  TT  A^  (Jc.  in  Napier  s  Form,  or  the  iame  multiplied  into  0,43- 
/^^9^  &c.  for  Briggs. 

£ut,  becaufe  all  thefe  Series  towards  the  latter  End  of  the  Quadrantdoeo»- 
nierge  exceeding  flowly,  fo  as  to  render  this  Method  almoft  ufelefs,  or  at  leaft 
very  tedious  :  It  will  be  convenient  to  apply  fome  other  Arts,  by  af^^ming 
the  Secants  of  fome  intermediate  Latitudes ;  and  you  may  for  /,  or  the  Sine  of 
»,  the  Arch  of  half  the  Difierenceof  LatitudeSyixshSiitxxtt  a  —  i  <i'+t44-  a^ 
—  TVT-  A '  +  -nrr-rrs-  «  ^i  ^c,  according  to  Mr.  Nemotfs  Rule  for  giving 
the  Sine  from  the  Arcb  ;  and,  if  ^  be  no  more  than  a  D^ree,  a  very  few 
Steps  wi[I  fuflice  for  all  the  Accuracy  that  can  be  defired. 

And,  if  a  be  cominenfurable  to  tf,  that  is,  if  it  be  a  certain  Number  of 

thofe  Arches  which  you  make  your  Int^r,  then  will ^be  that  Number 

which  if  we  catl  »,  the  Parts  of  the  Meridional  Line  will  be  f^otmd  to  be  . 
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In  this  the  Firft  two  Steps  are  generally  Aifficient  for  Nautical  Ufes,  t^ 
pecially  when  neither  of  the  Latitudes  exceed  60  Degrees,  and  the^  Bift- 
itnces  of  Latitudes  do  not  pafs  30  Degrees. 

To  conclude,  I  (hall  only  add,  that  Unity  being  Radfm^  the  G)-fine  of  the 
Arch  A,  according  to  the  fame  Rules  ot  Mr.  Netmon^  will  be  i  —  r  A* 


+  -  A 

•      44 


7ao        '         40po 


^he  fdcmer  .S^/^/e3Fliil>itidg  the  Sine  by  the  Arch^  by  Divifion  it  is  eafie  to 
Conclude,  that  the  Natural  Tangent  to  the  Arch  AisA+-A'-f-"^A' 
+  -^  A'  4-  ^^  A%  &c.  and  the  tJaturai  Secant  to  the  fame  Arch    i  + 

7  ^  *  +  d  ^V+  ?E  A  •  +  sSf  -*^  *•  ^^-  -^"^  ^''^"^  ^^^  Arithmetick    of 
Infinites y  the  Number  of  thefe  Seumts  being  the  Arch  A,  it  follows  that 


Sum  Total  of  iUl  tWlnfatite  Secoftts  ca  that  Arch  is  A  +  ~  A  ^  +  —  A  * 


1667^ 


+li  -A.  ^  +  55;5;S  A^  O'c.  the  which,  by  what  foregoes,  is  the  Loga- 
rithm Tangent  of  Napier  s  Form,  for  the  Arch  of  45*  -f-  J.  A,  as  before^. 

And  coUcfidhg  the  Infinite  Summ  of  all  thc^  ^(Mral^Tangents  6n  the  faid 
Arch  A,  there  wiU  arife  4-  A  A  +  ri  A  *  +  r^  'A  ^  +  aT^  A  »  +  .^- 

A  *%  6*^.  which  will  be  found  to  be  the  Logaritbm  df  .the  Secant  of -the 
fame  Arch  A. 

Stb-^^ri,?-  -XXXiXv  The  ::Height  of  the '^l^ole,.Hind  the  Ws  >xl^^^^ 
ctKDpaii^^w.  known,  a  large  Ring-Dial,  truly  wrought,  having  a  Box  with  a  Compafs  or 
hA^l  A^\  It  Needle  fixt  to  its  Meridian  below,  may  go  as  n«ir  as  any  other  Inftrumcnt, 
^  to  (hew  the  Variation  of  the  Needle  at  Sea.  For,  when  it  .is  ;fct  to  the  juft 
,  -Hour  and  Minute  of  the  ^Day,  the  Meridian  of  it  ftands  /uft  in  its  due 
Place;  and  fo  fliews  Jiow  far .thai\r«^(? .varies  from  it,  as  exadly  as  the 
largenefs  of  tie  Card  will  permit. 

'  But,  becaufe  thefe  Dials  are  fo  rarely  juft,  &c.  thpygh  they  may  be  ulcd 
and  taken  Notice  of,  yet  they  are  not  to  be  relied  on.  1  he  Thing  therefore 
is  to  be  performed,  as  folio  weth  :  ♦  •      '  * 

Find  out  the  Suns  Azimut^al  Diftanuc  from  the  Meridian  fomc  Hours  be- 
.fore  or  after  Noon,  and  then  itB  Magnetical  Ax^imuth,   or  DiftanceJ  from  the 
Jderidi^pointedatbythe  Needl^  and  theDifferenie  of  thofe  two  Diftatt. 
•^  •  *  ces  is  the  Variation  ot  the  Needle.  * 

To  find  the  Suns  true  AzJmtith,  or  by  how  many  Degrees,  tu.  of  the 

Horizons  it  is  di/lant  from  the  Meridian :  Its  Declination,  its  Altitude,  and 

.tjic  ^levaUQu  pf  the.  Pole,  miift  all  three  be  kiiown  ;  and  fhence  tlie  tritd^  A- 

xiwjrtA  may  be  ekfily  calculated.    Thctrue  Ax^imuth  of  the  iiHf  bbing  tbiis 

-iiWi^d,;  *n4  ^^J!j^wni(^  Az>imuthoi  it,"according  to  your  Needle^  being  ob- 

•forvcd,  /ubtraa  the  fierier  Number  'from  the  greater,  and  the  Reftiaindcr  is 

the  Variation  of  the  Needle.     If  the  Mdgnetical  Azinmth  be  lefs  than  the  ^ 

iher,  then  th6  Var&iticm  is  towards  the  fome  fide  df  the  Mer!(tian,  where 

*tHe  Sun  is ;  if  greater,  on  the  othcn 

To 


(  S8s  ) 

To  obferve  the  Suu^s  AzSmuA  by  the  Needk^  and  ^^Needles  Vamtlon^t^ 
^Degrees,  any  Needle  long  enough  to  afford  upon  a  Card  under  it  a  Circlie; 
divided  into  Degrees,  put  into  a  fquare  Box,  after  the  ordinary  manner  o£ 
Clinatcries^  Will  ferve  turn ;  by  placing  the  Box  fo,  as  theSun  may  (hine  up^ 
bn  any  two  oppoHte  fides  of  it,  at  the  fame  time  when  the  Sun's  Height, 
C^c.  are  taken.  For  then  the  Needless  Diftance  from  the  Diameter  of  the 
Circle  on  the  Card,  that  is  parallel  to  thofe  Sides,  is  the  Magnetick  Au^  , 
mutb  required.  * 

The  lame  may  be  done  with  an  ordinary  Sea-Cxmpafsy  fo  it  have  a  Circle 
towards  the  Limb  of  the  Card  divided  into  Degrees,  by  faftening  a  fmall 
Thread,  Lure-ftringtjr  Wire  (not  of  Ir6n)  fo  u^on  it,  as  to  pafs  juft  over 
tbe  Centre  of  that  Circle  :  and  placing  ailraitPiece  of  WoodorBrafs-wirc 
perpendicular  on  the  Edge  of  the  Box  at  the  end  of  the  Thread,  and  turning 
It  to  the  Sun  till  the  (hadow  of  it  fall  juft  upon  the  Thread  ;  then  obferve 
what  iD^grees  of  the  Circle  on  the  Card  the  Thread  cuts,  by  looking  pluiu 
upon  it ;  smd  that  is  the  Sun's  Afagnetioal  Azina/th. 

But  to  have  the  Variation  to  Degrees  and  ASmaeSy  ('which  is  moft  defireablej 
then  the  Obfenation  laft  mentioned  muft  be  made  with  a  QuaJram,  Sextant^ 
x>T  fome  fuch  other  Inftrument,  fo  large  as  to  admit  of  the  Divifion  of  a 
Oeg;ree  intcTASnutes :  which  will  recjuire  the  Radius  to  be  about  3  Foot ;  the 
Is^rger  the  better.  If  a  Quadranty  then,  it  being  laid  flat,  and  the  fquare Bpx 
with  the  Ueedte  placed  upon  it,  move  the  -Quadram  to  and  again,  till  that  tide  ' 

x>f  it,  on  which  the  Box  is  placed,  Ke  parallel  to  the  Needle  when  at  quiet  r 
Then'thc  Sight  of  thb  Quadrant  being  ffid  along  the  Limb  of  it,  till  the  Son' 
ihine  on  b6th  its  Tides  at  the  fame  t^me,  the  Mid-line,  that  divides  equals 
ly  the  Sight,  when  the  Sun  (hints  upon  it  through  the  Slit,  will  mark  the 
Dt^ree  and  Atinute  of  the  Suns  'M^netic(A  Asiimuth.  All  which  is  eafie  to  hm 
p\it  in  Praftice. 

1  o  £nd  this  Variation  by  the  Stai%,  is  fo  eaiie,  that  every  Mafter  can 
dolt^ 

■ 

XL.  It  IS  a  l:ecelved  EfJrcfr,  ill  the  trttake  of  obfervingthe  Variation  ilt^^^^^JJ^J 
SeUyto  trfke  it  by  the  Amplitude  of  the  Rifing  and  Settii^  Sitn^  when  his  Cen- JJ^^n^i**^ 
ttt  appears  in  the  Vifible  Horizon,  whereas  he  ought  to  be  obferved  when  Aiu«^,  m^ 
his  Under-Limb  is  ftill  above  the  Horizon  about  \  of  his  Diameter,  or    io\^^'^^^^ 
Minutes,  upon  the  Score  of  the  JUfraSion^  and  the  Height  of  the  Eye  of  the 
Obferver  above  the  Surface  of  the  Sea  :  Or  elfe  they  are  to  work  the  AmpU-- 
tude  as  they  do  the  AxJmuth^  reckoning  the  &in's  Diftance   from  the  Zenith 

90""  16\ 

This,  though  it  be  of  Kttle  Conftquence  rieat  the  Equinoftial,  will  make 
a  great  Error  in  Hgji  Latitudes^  whefe  the  &m  rifcs  and  fets  obliquely. 

XLI.  The  Latitudes  of  the  Liz^ard  and  SciBfj  are  laid  down  too  far  scaioeo  htimd 
islortherly  by  near  5  Leagues  :  For,  ft^m  undoubted  Obfervation,  theii-2^^^"§ 
z^i'dTies  in  49"*  yy'.  the  middle  of  Scilfy  due  fVeft  therefrom,  and  the  South  ^-  Hiiiey.n. 
•Part   theteotficareft   49^   fo'.    Whereas  in  moft  Charts  and  Books  ofN<J;/i/!?7«fc 

Vol-  I.  F  f  f^  1V3^ 


( ss« ) 

tJavigatlon-  {hey  arc  Uid  doNVn  to:.tbeti©rtlwivar<i.of  yo?.  apdjfi  fdnie  fiilt 
JO*  Io^  Nor  was  this  wichoiic  a  goddLEffeft^a*  long  as  the  fWj/iVn con- 
tinued Eaflerljy  as  it  i^  as  wKen  the  G^/i  weretmadet-  But  fince  it  is  become 
confiderably  TVffierljy  (as  it  has  bem  csFerfipcetthe  Ye«i:-i<f57.J!-an4  is  at 
prefent  about  7r  Dfg,  all  Ships  ftandiHg:^iiH  oik  of^^e  Ocean,  J^hj  the 
Con^afs,  go  two  thirds  of  a  Poiut  to  toe  Northwaris>{  thcit  twe  G>ur(e>  and 
in  everv  80  Miles  they  fail>  alter  their  £^^>/«^  about  xo^.  So  that  if  they  mifs 
ap  Obtervation  for  two  or  three  Qays,  and  do  not  allow  for  this  Variation^ 
they  fail  not  to  fall  to  th^N^tkvjwrd  of  theitLExpcdatibp>  Specially  if  they 
K^onSciUy  in  abpve.  50%  and  to  run  up  the.  Brifipl  Cbamel,  not  without 
great  iDanger  of  all,  and  the  Lofsof  niany  of  chero. ,  This  has  been  by  fome 
attributed  to  the  itJraugftt  of  St.  Gmges  Ghami^l :  Btit,  the  Variation  being 
allowed)  it  hath  beCQ  found>  that  the  iaid  hdtaugfst  is  not  fenfible.  It  \% 
therefbrerecommended  toall  Matters  of  Ships,  that  they  (leer  two  Watches 
E.  by  S.  for  one  E.  which  will  exa^Iy  keep  their  Parallel;  as  aUb,  that  they 
wnfc  in,  out  of  the  Sea,  on  a  Parallel  not  more  Nortkmrly,  than  4P''  40 . 
which  will,  bring  them  fair  by  the  UzmJ.. 

XLIL  Papers  oftefsGencral  Ufe,  omitted. 

wwmmnfm  w.r.     Mt.  OlJofhrg  hdviAg  publiihed^from  JowrttaJ deScavans^  an  Account  of  M.. 
•h«f  iV'l' ^*  ir/»tf«V  Portable  JVatckeSy  Dr.  Huoky^  the  Poftfcript  to  his  Defcrifthn  ofHt- 
£^T.^«  V.  tiii^9pesj  complains  of  it,  for  not  having  tal;en  Notice,  TTuu  this  Imfemionwoi 
a.  128.  p.  710  pfij^^<^^^  i/./w  £ng4iftimaii,  and  hn^Jince  pnhUfttd  to  the  IVirld.    To  this- 
%.  la^.  p!  j^si.  Mj.  OJd^nbwrg  anfwers,  by  relating  the  J^iain  Truth  of  the  Afatter  :   Where- 
upon Dx.  J^^  ^n  a  Poftfcript  to  his  Lamfas^  further  complains,  and  le* 
fieft^.  OfX  Mr.  Oldenburg  s  Integrity  and  Faithfulnefs  in  his  Management  cj  the. 
Jfftolligetfce  vftkf  SJfjal  Societf.    This  gave  Occaficn  to  the  Coumil  of  that  So- 
ciety to  declale,  Th<it  Mr.  Oldenbure  had  carried  himfelf  Faithfully  and  ISh 
nfftly  and  given  nojufi  Caufe  ojfuch  RefiSiions  ;  To  which  Mr.  Oldenburg  adds. 
Pitrtof  a  I^ter  fn>m  Mt.  Ibg/tns  to  him,  Offerij^y  (if  Mr.  Oldenbu^  he- 
lUves  a  ^atm  in  England  migh  he  wnth  fomethtifg)  all  he  nfight  there  fret  end  to. 
Sp  xhj^t  if  Mr.  dl4e^^  bad  a  Delirc  tp  take  oui^  a  .Patent^  it,  was  for  no^ 
ojther  Cq^criv^ce  than.  ^r«  Ht^n%  , 

XLIIL:  Account «df  Books  4md  Btnendations  omitted* . 

f,n**  P*^7^       ir  Volumen  Primum  Geographorum  Gr.  Minorum.  Oxon.  in  81^. 
^      j^  ^71.       *•  l)|Mi>jft  Periegefis,  Graxe.  &  Latine,  ,cum  Scholis  Gt.  tarn  Editis  quam^* 

loeditis:    Cura  Edw.  ThiMits,  M.  A.  Oxon.  in  8a/o. .  . 

3^  &rnhardi  Farenit  MD.  </A3i^/^j&ia  Generalis  ;  au^  &.  illiiftfau  ab 
(fyaco  ^effOono,  R«  S.  S.  Cofttah.  167-1^  in  fiw«      «  ^       .       , 

4.  Philipfi  Ckvqrii^  Introdu&io.  in  Uolverfam  Get^afhiamj  tarn  Veterem 
ipiam^Novam  :  Tabulis  G^opafhicisj^.  ac  Kotis  o]^m  ornata  J  Jtamu  Bur 
none ;  jam  vero  locupletata  Additameofis  &  AAAOUtiooibiis  J^c.  FHd.  HtkeB 
ft  Jo.  Reiskii.    Amft.  1697.  ia^o.. 

?.  Ge9- 


ft  ^.^P' 5x73. 


5.  Geogrttfhj  Anatmi^i  ^  or  a  Compleat  Geographical  Grmmuxf.    Being  a  ^  ^^^  p^  ^j^ 
ihort  and  exa&  Andyfis  of  the   whole  Body  of  Modem  Geography^  after  a 

New  and  Curious  MethG4 ;  by  Pat.  GcrdoH^  M.  A.  F/  R.  8.  The  Sic^iid 
Edition. 

6.  An  Account  of  the  MeaTure  of  a  Degree  of  a  Great  Circle  of  the  Earth  ;  0. 113.  p.  uu 
byM.  Piwr^  P/jr//.  i6jt.t^ol.  Tr^nflated into fiigf/j/J j    by  Mr.»i&r,  A.  &  J-J|4-  ^5!^. 
&c.  Lowi.  1587.  *fhis  Book  is  here  abrii^d  j  and  the  Sim  of  the  whole  amounts  in  "'  *  ^'^'  ^' 
Jbort  to  thisy  M.  Picm  fnentfared  m  a  plain  And  J^i^ii  (mund  a  fpace  of  $66^ 

Toifes,  to  fn-ve  for  the  Firfi  Bafis  to  divers  Triangks  j  by  which  he  hath  concluded 
the  Length  of  a  Meridian  Line  equivalent  to  a  Degree  o/Latitude>ro  be  ^7060 
Toifes  «r  Fathoms,  thatjs^  28  f  Leagues  and  60  Toifes. 

7.  The  Seaman's  Pfaftiq^  i  by  Ur.  Richard  Norvmi,  lond,  1616.  in  ^0.  "•«^^«3^• 
2ie  Mkafmeefa  D9SfW:ifhere'enfrfl3edJrofnL  that  Book.    Mr.  Norwood,  An.  . 

m63S*  bwiH  alSuaOyme^utfid^  ferfht  m^  Parti  the  JVoffrom  tforlf  to  London, 
and  having  obferved  M>e  Mnidiati  Altituder  cfthe  $un  in  both  Places,  he  foti^fd  tie 
Difterence  ^hf^xim49p)  be  zo'',%i\»dtheDiiksui€e  of  their  Parallels  po  57  51. 
£ngitlh  Fm  i  andtheref^e  w^  Degree  ojf  a  Great  (Circle  if  167196  Feet,  Of 
NumcroRotuodo  3.^7200  ^Ftety  »hicb  is  equd  to  69r  EnaliCh  Mile%  and  X4 
Poles  ;  iVhereas  the  Vx^Wihmake  itmmoireth^  S^S.QQQjm  Fhet.   < 

S;  Ir^mgifode  foimi;  bv  Be9>  Uondt  Sen.  teid*  t670.  in  4to,  4  Miftah  in  n:  ^5.^  Mi. 
that  Book  is  here  correSed.  "•  '^'''^'  ^^ 

9.  A  Book  publifhed  by  Mr.  Jo.  Adoxan^  defcribing  a  new  fort  of  Ter-  n.  i?9.  p.  siSS}. 
tcftrial  Globes,  invented  by  the  E.  of  CafOmaim.  rf'A'.'' "'  *• 

..10.  The  EngMfh Atlas.  Oxjff^d,  for  I^es  Pin.  itfSo.  Fol.  n.&^.ti,^i. 

1 1.  A  new  Map  of  Englmdy  iMl  ^  Foot  Square,  wherein  Ompltted  atvi  oJ  t^.  ^  88^ 
Metf^tHd  Miles  are  eoteied  in  Fi^iffs^  by  Mr.  5^0.  Adapts. 

.L2..A  larise  and  curious  Map  ot  Grem  Tartan ;  by  M.  Nich.  IViflon.        '•  *^^'  '•♦^ 
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Mr  CMti.Md- 


i\^    LTTT^H  E  R  E  iia  (bitofgrcy  AieyWiiraeflww,.cvc^ 
_  ^,. ;,;  iciL  I       South-fide  of  the  RiveriWii^  which  is  of  a  icaibnable  courfe* 

AprfA«li^73.  ^      Greet,  and  io  Toft  when  firib  taken  out  of  the  H^any^  that  'tis 

dreft  and  hewn  with  broad  fllarp  Axes^  almoft  as  eafily  as  dried  Clay,  b«t 
erows  harder  and  harder  in  the  Air;  *Cis  very  domU^  and  exceeding^  fit  for 
ouiliingr  The  Ponioftd  Stone  ii  of  a  fine  Chalky  Greet,  fi^  for  all  curious 
hewn  and  carved- Work>  thougl^not  fit^for  Water  or  Fire.  On  the  con- 
trary, the  Freen^Hi  in  Kenty  of  a  whitifh  grey  Colour,,  lails  well  in  Air  and 
Water ;  the  Greet  thereof  lefs  fine  and  chalky  than  that  of  PmUauL  The 
Dtrhyjbire  Fnefiomi  though  it  endure  the  fierceft  Fire,  is  yet  brittle^  and  fo 
unfit. for  fine  and  curious  Workmanlhip*. 

»  ■ 

IL  I. .  Take  the  thin  cleft  Stone,  Slat  orShindle^  and  fo  knock  it  againft 

^ Xij  hard  Mattery  as  to  make  it  yield  a  Sound  ;  if  the  Sound*  be  good,  and 

^^TTi^itfr.  dear,  that  fort  of  Stone  is  not  crazy,  but  firm  and  geod    Or, 
sumcoicprefi/     If  in  hewing  it  does  not  break  before  the  Edge  of  the  SeSs^  (the  Hew^ 
ah^'ap*.  ^^9  ^^%  Inftrument  of  the  Slamrs)  you  may  not  much  doubt  of  the  Firmnefs  oi 

the  Slate.    But, 

}.  If  after  it  hath  been  exadly  weighed  (and  the  Accompt  diereof  laid: 
by5  it  be  put,  and  for  2,  4,  or  8  Hours  left  to  remain  all  under.  Water  in  % 
Veficl ;  and  afterward  taken  up  and  wiped  very  clean  with  Qoths,  if  then 
It  weigh  more  than  before,  'tis  of  that  kind  which  imbibes  Water, ami  there- 
fore not  fo  fit  to  endure  any  confiderable  time  without  rotring  tbe  Lathes^ 
and  Timber. 

'^  4.  Th^fe  Stones  may  bepretty  wdl  guefied  at,  whether  they  be  of  a 
clofe  or  loofe  Texture,  by  their  Colour :  For  the  over  blackifh  Blue  is  apteft 
to  take  in  Water  ;  bue  the  lighter  Blue  is  always  the  firmed  and  dofeft. 
To  which  may  be  added,  the  Touch  ;  for  a  good  Stone  feels  ibmewhat 
hard  and  rough ;  whereas  an  open  Stone  feels  very  fmooth,  and  as  it  wcvc 
Oily. 

y.  Place  your  Stone  long-ways  perpendicular  in  the  midfl  of  a  Veffel  of 
Water,  (no  matter  how  (hallow  the  Water  be,  fo  it  exceed  half  a  Foot 
depth  ;^  and  be  fure,  the  upper  un-immerfed  Part  of  the  Stone  be  not  ac- 
ci^bPtally.  wetted  by  the  Hand,,  or  otbervyife  ;  and  fo  let  it  remain  a  D^y, 
or  half  a  Day^  or  leis*.   If  it  be  a  good  firm  Stone,  it  will  not  draw  (as  they 
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4>etk)  Water  more  than  half  an  Inch  above  the  Levelof  the  Water,  and  that 
^rhaps  but  at  the  Edges  only,  the  Parts  of  which  mijght  be  fomewhat 
loofened  in  the  Hewing.  But  a  btfid  Stone  will  draw  Water  up  to  the  Terjr 
top,  be  the  Stone  as  long  as  it  will,  all  over. 

As  for  the  Chai^  of  covering  Houfes  with  Slate,  they  may  be  thus  com- 
puted. /.  i. 
looo  of  Effwi  SmaB  Bhu  at  the  Ship's  fide  in  Phfnmth  Harbour  — ;  € 
jooo  ofEfi^  Latgi  Bbte  ■  ■■■*  ■  ■  n^  9  9^ 
rooo of CaMTihnel  -*'  ■  ■  ■■  ■  .  ■» —  7  o 
1000  of  SmaBBtke  of  other  Quarries  ^^  ■■  ■  ■  ..  4  <> 
tooo  oi Large Bht  *-—  ■  ■■  *— ^.  ..  ■  ■  %  q 
jooo  of  Small  Rbu^  accompted  two.  Tuns  in  Carriage  by  Water, 
f  000  of  Large  Blue,  i  Tun. 

3000  of  AhoB  will  cover  r  P^le  of  Work  at  the  5  Pin  Plain. 
Every  Pole  of  Work  is  either  6  Foot  bioad  and  14  up,  on  both  fides,  ot 

1 68  Foot  in  Length,,  and  one  in  Breadth. 
^00  of  Largej  will  cover  two-  Poles  of  plain  Wo^ 
Ihwing  of  all  forts  of  plain  Pebnel  per  jooo  ■  i     6 

Fmmng  per  icoo,    i.d.  Pins  per  1000.  8  i.  •*— — > , .    ■  ■  ^~>,  i    ^ 

Three  Bufhels  (Wincheder  Meafure>  of  good  Zi9ire,will  taked.BufheUpf 
firefli  Water  &md,  and  ferve  to  lay  oaone  Pok  of  Work  ;  though  much 
kfi  may  ferve  the  Tum^ 

900  of  Laches  to  every  Pole  of  Work. 
K)oo  of  Lathe  Nails  to  every  3000  of  Lathes; 

f  Lath  one  PoUoi  Work  \ 

k-     i^t^  vi^jii  ,  -)  Lay  on  2000  or  more  o{  Slate  (  t ,,  ..i^  t^^     ' 

An  abfe  Wbrkman  may  S  Hew  1 500  plain  (  ^^  ^^  ^^^' 

K  Pin  4000  J  . 

Chequer-vwk  confifts  in<  Angles,  Circles,  and.$emicircles^  ts'c.  which  re* 
quire  no  common  Skill  and  Time  in  hewing  and  laying. 

.  It  is  worthy  Obfervation,  That,if  a^fide  AVall  happen  to  take  Wet  by  the 
beating  of  the  Weather,  or  the  like,  when  nothing  elfe  will  cure  it,  our 
Merfejing  with  Slate  (:which  is  much-ufed  in  the  curious  Fronts  of  Houfes, 
cfpecially  in  Towns)  will  quickly  remedy  \1^ 

We  have*  fome  forts,  which  by  the  Conjie&ure^  of  ;he  more  lixperienced 
HeBiers,  Cor  Coverer^  with  Slate^have  continued  on  Houfes  feyeral  Hun-* 
dieds  of  Tears,  and  yet  as  firn)  as  when  firfl  put  up. 

IIL  The  Oiftom  o{  FeffingTtmier  here  in  the  Stnah  of  Enghmdj  difiers  (torn  Tbehefi  rimi$f 
that  of  Stafford/birey  in  the  Time  of  FeBing^  and  manner  of  Barkit^^    It  is  Fel-^^Pf  ^Jro* 
led  herein  the  Springy  as  foon  as  the  Sap  is  found  to^  iully  up,  by  the  Trees  Plot.  i.  192.  r** 
puttingout,  and  then  £<irifi  after  the  Tr^es  are  proflrate,  the  Sap  yetremain-t^|l.^*"*^** 
ing  in  the  Bodies  of  them  :  Whereas  there  it  is  firft  Bari*dy  6n  the  Sprang  as 
here)  but  before  it  is  FeBed,the  Trees  yet  living  and  Handing  all  the^ S^riwuTy 
and  not  FeBed  till  the  following  Hunter,  when  the  &^  is  fully  in  Ilqpofi^\ 

In> 
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fn (ht «!^j SttUott^ and f<Me time a(bc> dlTteesaie  pg^aotimd (fM^ 
ttirai£ilues  ^4U  Aqimals  do  ia  their  refpa^re  OS^xings)  in  the  Paodi^dton 
df  lieavas  andFraica,  and  fb  become  ^vtaker  thanac  other  times  sr^the-Ycfii: ; 
their  Cavities  and  Pores  being  than  tx&fgid  widijutoes^.cir  Sap>  which  ("the 
Tf«es  being  fetkdat  that  time j  fiill  remain  in  the  Potes,  having  no.maooer 
of  Means  of  beine  otherwife  fpent,  and  chere  putrifie;  not  only  leaving  the 
Tree  fuHof^heleCavities which  reader ^he^fV/M&o'  wealc;  hut,  s.dfyy  bfved- 
ding  a  Worm,  as  both  Pliny  and  Mr.Bvefyn  teiiiiie,  tliat  will  ib  exoeodiiKgly 
prejudice  it>  that  it  becomes  altogether  '^tmfitf^for  fboag-  ^Ihcwobeaoies,  or 
dther  robuft  Ufcs.  j/f,  All  Timlxrr  fcll'd  at  tfei$  Tiiae  of  the  faar^  whe- 
ther ^he  Juices  putritie,  or  otherwife  fwcat  ferth,  or  dry  awa)r»  h  not  oaly 
fubjeft  to  rife  and  gape>  i»it  will  fhtink  ib  coniidevablytthacaPieceof  fuch 
"Timber  of  a  Foot  fquare  will  ufually  flirink  *n  the  Bieadth  oE-^  of,  an  Inch  ^ 
>than  which,  iay^  Veffiim^  nothing  is  more  pei»iicioiic»>if  Qs\i  for  the  BitH" 
dhigof  Shifs.  To^vhicft)  ^^ty^  ^e  Firft  and  CtieacelVi{iOiff^«rEmperor,0^i^ 
Jius  CafoYy  adds,  that  tho'  Ships  may  be  made  of  fuch  oioift  l^imbei^  felled 
in  the  Spring,  yetthey  will  certainly  be  SI uggc,  not  nearifa  g«HKiSailett  aa 
Ships  madeof  Timber  felled  later  in  the  Year. 

In  ^It  ^hicb*^Circumftances,  1  jKnd^moft  of  the  AmUnn  fo  vcrjr  v^  agree, 
that  none^  of  them  advi(e  the  feQing  of  Timbei^  for  any  Ipii:  of  Ufo^  bdbre 
Autumn^  at  foondl  {  others,  net  till  the  Tiees  have  botn  their  Fmic  ;  whicht 
fays  J'beophrqftusy  muft  always  be  proportionably  later,as  their  Fruits  are  lap^ 
later  in  .the  Jear.    Athirdibrt,  not  till  'Md-winteif. ;inot  tiil^Novemter,&y^ 
PaBadiusy  nav^  not  till  the  ^^er  Af^/ar,  hy%  tho*wi&  Cm^;  and  then  too  ia 
the  Decreateor  Wane  of  the  A£^9f ,  ^tweentbe  i^th  and  23^  Day  of  her 
Age»  &ys<l^«t«M£,  or  rather,  according  to  C(»/»»i^&,  between  the  ao/Aand  the 
^bm-Mim.   Ifn  general,  fays  Theepkr^tm^   tbe^^^  Jnuft  be  fell'd  very  late 
hi  the  Winter y  not  till  December^  as  the    Eviperor  Oiifiantine  Pogpnatus  poGr 
tiirdy^affertSjtthe  Mxm  too  being  then  imder  the  Earth,  as 'tis  for  the  moft 
part  ip.the  Pay  time  in  thefhft  Fart  of  itsDecimfe.    And  the  idling  of 
lOak  witKin  *  thoie  Lhnlta  they^  catriTfni/^Kv^  Ck/nroy   RKng  Trmter  in  Sea- 
fon,  IftJiich  .they  all  unanimondty, pronounce  (k  thus  felled)  will  neither 
^ritikj^warp^f  nor.elea\%,.nor  admit  €>f  Decay,  in  many  Tears ;  it  bemg  toogh 
as  Homty  and  the  whc^e  Tree  in  a  manner  fas  T^Seoplmaftus  u&^t)  a$  hard  and 
iirm  as  rhe 'Heart  ;.^th  whom  alfo  a^roes^nr  Counciyman  Mr.Evefytiy  if 
yott  foil  not /hii  ffays  he)  till  the  Sap  is  in  Repofe>   as  ^eomcmonly about 
November  and   December,  after  the  Froft  has  well  (lipped  them,  the  vesy 
Sellings  thu$  cut  will  continue  without  Decay,  .as   long  as  the  Heart  of 
the  Tree. 

And  the  Reafon  of  this  is  given  in  fbort  by  Vttrmjiusy  pria  Aeris  Hyfaemi 
vis  comfrimit  &  confolidae  ArhereSy  becaufe  the  If^imer  Air  doth  clofo  the  Pbses, 
and  fo  confequently  confolidates  all'  Trees,  by  which  means,  the  Oaky  fas 
'  he  and  Ptif^  both  exprefs  it)  win  acquire  a  forcof  £a?ntfi9^  in  its  Duradca ; 
'itnd  mudi  more  will  it  fo,  if  it  be  BarkM  in  the  Springs  and  left  ftandiogall 
the  Summer,  expo^  to  the  Sun  and  Wind,a&is  uAial  ift  Anffim/fibey^axdi  the 
adjacent  Countries,   whereby  they  find,  by  long  Experience,  the  Trunks  of 

their 
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their  Trcei  fa  dried  4nd  harden  d»  that  the  fappy  Part^  lA  a  manner^  be- 
comes as  firm  and  duiuble  as  the  Heatt  itfdlt. 

Which  way  of  Barking  and  Felbng  of  iFimter,  tho*  it  wtre  Xknlmdvfn  t<y  tfre 
Ancients  fas  perhaps  it  is  to  all  the  World  b^fides  thefe  few  Comities^  ytt 
they  fecm  not  unacquainted  with  the  Rationality  of  the  ^AAice.  The  great 
Vhruvius  prcftrs  the  Timber  on  the  Smth-fide  the  Ap^nuine  f  where  it  winds  a- 
bout>  and  jnclofes  Tufcany  and  CampaniOy  and  ftrongly  refleds  the  Confhun: 
Jkat  of  the  Sun  upon  it,  as  it  were  from  a  Concave;  incoitaparabtv  befoit 
that  which  grows  upon  the  North-fide  of  the  fame  Hill^  in  the  fhady  mdi^ 
Grounds :  Of  which  his  Opinion  he  renders  us  chis  Rckibn/or  that  the  SufI 
does  not  only  lick  up  the  fuperfluons  Moifture  of  the  £^^^,  whence  the ^tt^/x 
are  fupplied  in  fuch  Ihady  Places  with  too  great  a  Quantity,,  but  in  great 
meafure  exhales  the  remaining  Jpices  ("after  the  Prudu£tion  of  Leaves  and 
Fruits)  out  rf  the  T^w  themfel ves,  rendring  the  Timber  of  theih'the  ftiore 
clofe,  fubftantial*  and  durable  i  which  certainly  it  Would  ^  alfo  much  mott 
effeftually,  if  the  Bark  were  taken  off  in  th$  Spring  of  the  Year,  d^  is  acctt- 
ftomed  in  StaffirMirei  where  the  People  are  content  to  ufe  this  Method  ift 
their  Provifion  of  Timber,  though  but  for  private  tifes; 

Much  rather  then  fboutd.lt  be  done  i^  fo  publicl  a  Cdnc^m  as  the  BuHi* 
fj^ofr ShifiSf  where  tough  and  fblid  Timber  is.much  more  necelfary  than  ih 
ordinary  Bidldir^s.  There  fs  in^tti an  AS'^oi Parlia^itinty  i  Jdc.  I.  Ojaf.  zj. 
which  forbids  the  PeSif^  of  Tim^^  for  ordinary  Ufes/Iri  connderatioh  of  thfe 
^&b)  at  any  other-time  but  betweem  the  ift  of  ^//,  arid  the  laft  .  of  jftifte, 
when  the  Sap  is  up,  and  tho^Bark  will  run ;  made  on  Suppolition^  (I  guef^) 
thatfhojttld  they  have  admitted  ir^'ifXTi>»^  in  any  other  Seafon,  die  Tan^ 
fwrs  would  have  wanted  a  Supply  of  B^k.  To  which  I  readily  anfw^r.  That 
I  fear  the  L'egijtioors  that  prcfled  the  making  th^t  ABt^  were  ignorant  that  the 
B^  raiglit  be  taken  off  in  the  Spring,  and  that  the  Tree  would .  n<Stwith^ 
ftanding  live  and  flourifli  till  the  Winter  following,  as  I  have  feed  many  Itk,, 
Staffw^rA  :  So  that  though  the  Tree  be  not -Rjfiy  till  die  Wthtet  Solfikey  ot 
January  following,  yet  the  iamer  is  not  at  all  defeated  of  his  7a»,  but  has  it 
heire  lO  a^tdue  Sjeafon^  as  iri  any  of  the  Southern  Countries. .  The  Legtft^ti^ 
i Afi  were  ignoiarit  of  this,  otherwiie  they  would  riever'  have  made  aA  Aft 
ib  pernicious  to  the  whole  Krhdom,,as  Peuing  Timber  9,1  this  Seafon  is,  foy 
the  iake  of  a:  few  'fanners. 

3ut  notwithftaading  this  tgnbrance,  yet  then  they  were  fo  wife  as  t6 
except  in  that  Aft  the  T'imher  to  be  ufed  in  building  of  Ships,  which  may  be 
Fei^d  in  JVinteiCj  or  any  other  time;  as  I  am  told  afi  the  ancient  Tiiiibfer're- 
mairiing  in  the  Rf^yal  Sbvereipt  was,  it  being  ftil'I  fo  hard,  that  'tis  ho  4afy 
matter  to  drive  a  Nail  into  it. 

'Tistrueinceed,that  the  barking  ttApeelingi^^  Tfeeflandingisfortiewhat 
more  trbublefome,  and  therefore  lomewhat  more  chai^eable^  than  when  they 
are  proftrate  5  and  that  'tis  likely.  People  therefore  have  umally  felfd  their 
Timber,  as  well  for  Shipping  as  other  Ufes,  in  the  Spring  of  the  Tear,  for  the 
iake  of  the  more  eaf^  and  cheap  Barking  it  only,  rather  than  any  thing  elfe. 
!Tis  too  true^  that  Timber  is  haider  to  FeB  in  the  Wimer^  it  being  now  fo  com* 

paft. 
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paA  and  firm,  that  the  Ax  will  not  make  fo  great  Impreflioa  as  it  doth  ut 
the  5^rii^,  which  willalfo  incitafe  the  Price  of  the  RBii^  fome  fmall  Mat« 
xer,  and  its  Sawii^  afterwards  ;  but  how  iaconfiderablethefe  things  are  ill 
comparifon  of  the  great  Good  of  this  manner  oiFeBing^  I  think  is  felf-evident; 
The  ercateft  Objeftion,  that  I  can  forefeewill  be  urged  here  in  the  Smb 
againft  misPraftice,  is,  that  if  the  Timber  be  notf^U  till  Mid-^uter^  or  Ja- 
nuary ^  where  it  grows  in  Opfes  and  IVoadst  they  cannot  perhaps  indofe  their 
young  Sprigs  fo  foon  as  fome  may  imagineiieedful,  and  therefore  will  be 
backward  to  fell  their  Timber  (fo  growing)  at  that  Seafon.  To  which  1 
anfwer.  That  the  Timkr  fo  (elfd  in  (floods  or  Confts  may  be  eafily  carried 
oflF  before  the  lecond  Spring,  and  fo  the  Prejudice  fmall,  4md  the  firfi  it  muft 
be  there,  wherever  It  is  felfd.  But  Secondiji^  That  which  will  quite  remove 
this  inconfiderable  Difficulty  is,  that  perhaps  it  may  be  expedient  that  no 
Timber  whatfoever  growing  in  Woods  or  Opfes^  be  at  all  bought  in  the  Kingt 
Tards^  for  that  Timber  growing  in  fuch  fliady  Piace^  and  fo  fenced  from  the 
&M  and  Wind,  as  3im£r In  /fWr  for  the  moft  part  is,  cannot  be  fo  good  ag 
that  which  comes  from  an  expofed  Situation,  (uch  as  it  ufually  has  in  Farefts^ 
Parks^  Htdge^(f^s^  and  open  Fields ;  where  too  it  is  indifferent  at  leaft,  if  not 
better,  for  the  Pjoprietor,  that  it  be  fell'd  in  UTiuur^  (when  the  Grafs  and 
Com  is  gone)  than  in  the  Spring  it  felFv  and  the  Officers  defigned  for  that 
purpofe  may  bi^y  all  their  Timber  under  fuch  Conditions  as  to  be  fell'd  in 
U^nster^  enjoining  the  Proprietor  to  uke  off  the  Bark  ia  the  Spring  in  due 
Time,  making  him  fome  fmall  Allowance  £or  the  Trouble  he  will  have  ia 
peeling  it  ftamling. 

TUmg^rmcief  IV.  It  is  the  cotnmon  Opinion,  That  Timber  which  is  fellM  in  fKnter^  h 
7w^Gm^' ftronger  and  moreUfting,  as  be^ng  more  clofe  and  firm  than  that  which 
SfaSSlscSSw;  ^^  ^^'^^  "^  Summer :  But,  M.  Leujxnhock^s  Sentiment  is.  That  there  is  npDif- 
kjiLMu  {^  ference,  except  in  the  Bark^  and  outermoft  Ring  of  the  Wood,  which  in  the 
Jj?'*'*^*;^^^  Summer  are  fofter,  4md  fo  more  cafily  pierced  by  the  Wwm;  Wood  confifting 
^*  i69\>      *  of  hollow  Pipes,  which  in  the  Summer  and  JVimer  both,  are  full  of  Moifture, 

they  do  not  Ihrinkin  the  Wimer^9Lnd  therefore  the  iVeod  cannot  be  dofer  at 
one  tii9e  than  another  ,  f<x  otherwife  it  would  be  full  of  Cracks  andClefb* 
The  fudden  and  unexpeded  rotting  of  fome  Timber,  he  conceives  to  proved 
from  fomc  inward  Decay  in  the  Tree  before  it  was  fell'd ;  having  obferved 
idl  Trees  to  bc^in  to  decay  at  firft  in  theMidft,  or  Heart  of  the  Tree, 
tho'  poffiblv  the  Tree  may  Hand  and  grow  for  near  an  Hundred  Years  after- 
wards, and  increafe  ip  Bignefs  all  along. 

2.  He  (ays,  he  was  once  of  Opinion,  that  Trees  growing  in  good  Ground, 
but  increafing  flowly,  were  the  beft  and  flrongeft  Timber ;  and  that  thofe 
Trees,  which  in  few  Tears  grew  lar^e,  were  the  fofteft  and  brittleft  ;  the 
contrary  to  which,  upon  Enquiry  of^experienccd  Workmen,  he  found  to 
be  true,  ftid  inlUnces  of  an  EJm  of  8o  Years  Growth,  which  was  li  FoQt 
in  Circumference,  and  proved  excellent  tough  Timber* 
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f.  The  Age  of  trees  is  to  be  known  by  the  Number  of  Kings  to  be  feen 
i^^'hen  the  Tree  is  cut  athwart,  in  each  of  which  Rings  is  one  Circle  of  large 
open  Pipes  ;  now  the^  fewer  of  thefe  large  Pifes  the  ftronger  the  Ttmter  is : 
wherefore  by Confequence  thefe  Trees  that  make  the  largeft  Growth  in  a  Year» 
muft  be  the  clofer  and  ftronger,  and  therefore  thofe  Trees  that  grow  in  warm 
Countries  grow  faftcft,  and  are  the  befi  and  tougheft  Timt^r  ;  which  he 
^nfirms  by  Riga  and  DantzJck  Oak,  which  is  of  flow  Growth,  and  pioves 
fpongy  and  brittle  Timtery  whereas  the  contrary  is  obiervable  in  Exgli/h  and 
Fi-ench  Oak,  which  grows  fafter,  and  is  excellent  Timber. 

V.  I.  This  Famous  Rmau  Bridge  at  Pm  St.  Effrity  is  very  crooked,  bow-  S^E^rlt /•* 
ing  in  many  Places,  and  making  feveral  unequal  Angles,  e4>ecially  in  thofe  France;  iy  Dr. 
Places  where  the  Torrent  runs  ftrongcft,  as  where  the  7«rr^/ftands.    4.  In  bSS^l^Sk 
which  Place  the  Angle  is  moft  unequal^  and  the  greateft ;  tlit  Arches  aie  very  ^|f♦•  ^ 
wide,  and  have  their  Feet  fecured  by  two  Pedefials  thzt  encompafs  them.      ^^^^^ 
Both  thefe  Pedeftals  have  their  feveial  Degrees  or  Ranks  of  Jettiugs  out,  like 
fo  many  Rows  of  Stairs  or  Steps,  the  lowermoft  Order  pufliing  out  moft, 
the  others  being  lefs,  and  going  gradually  more  in  ;  thefecond  or  uppermoft 
Pedeftal  is  much  lefs  than  the  firft  or  lowermoft,  being  built  a   little  within 
its  Lines  of  Circumference ;  i,  2.  Between  the  great  ^ro^i  there  are  Windcws^ 
or,  fas  it  werej  fmall  Arches  ;  3 .  that  come  down  to  the  very  Plane  of  the 
fecond,  or  uppermoft  Pedeflat  dividing  the  Feet  of  the  great  Arches.  From 
this  my  rude  JDefcription  it  appears  to  me,  that  the  Rxmam  have  here  con- 
trived all  poflible  ways  to  break  gradually  the  mighty  Force  of  the  Rmfne^y 
and  to  render  its  Pafl'age  eafy,and  inofienfive  to  the  Feet  of  the  great  Arches  i 
for  here  we  fee  fo  many  feveral  Palifadces  znd  Sluices^  as  may  be  fufficient  to 
defend  this  wonderful  Fabrick  againft  all  &orms  of  the  Torrent  ;  the  feveral 
Ranks  of  Stairs  jetting  from  the  fedeftals  (for  the  moft  part  Triangularly 
built,  and  faced  well  with  Free-ftore^  oppofing  and,  breaking  the  Stream  fe- 
verally,  I  mean,  not  altogether,  or  at  the  fame  time,  by  reafon  of  their  vari- 
ous Inequalities  in  ftandingout :  In  cale  the  Flood  fhould  fwell  fo  high  (as 
it  frequently  does)  as  to  cover  both  the  Pedeflalsy  then  the  fmall  An:hes,  di- 
viding the  Feet  of  the  great  ones,  help  to  convey  the  Water  through,  which 
otherwife  might  endanger  the  great  Arches. 

2.  That  which  feems  the  Foot  of  the  Arch  is  an  Horizjontal  Arch  gradually  S'  ^58^?*'' 
contraded,  every  Stone  being  of  vaft  Length  and  Wedge-like,  laid  level 

with  the  Water.    This  I  fpeak  by  Memory.  c^mpattdwkh 

3.  The  ftately  Modern  Bridge  at  Avignon  hath  yielded  in  many  Places  to  ^^®J  .^^ . 
the  extream  Rapidity  and  Violence  of  the  Rhofne.  Its  Fall  in  my  Opinion  may  S  or.  iS?. ' 
be  afcribed  to  three  Defers.  Firft,  It  was  not  fo  multangular,  as  that  at  n''i6l?p'7i2. 
St.  Efprit :  Secondly,  It  wanted  in  three  or  four  Places,  the  little  Arches  di-  ' 

"  viding  the  Feet  of  the  great  ones,  and  in  thofe  Parts  it  hath  fuffered  moft ;  for 
where  thofe  ufeful  Sluices  are,  there  I  obferved  the  Bridge  to  ftand  ftill  the 
moft  intire.  Thirdly,  The  Pedeftals  (ot  as  you  very  properly  call  them  Hori- 
%A>ntal  Arches)  were  not  fo  Geometrically  andexadly  laid,  as  thofe  of  Pont  St. 
Effritj  there  Jettinss  out  were  few,  and  they  not  gradually  contra6led  \  fo 
that  the  Force  of  the  Stream  muft  be  greater  upon  the  Fabrick. 
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Though  the  Ti&fr  be  not  fo  fwift  as  dbe  Rhojne^  yet  it  (s  fub/ed  to  greatft 
Inttiidations,  as  many  Infcriptions  afiure  us.  No  River  ever  had  fo  many 
Bridges  built  >vica  that  Mj^ificeace  and  Art,  as  this;  andtho*  they  were 
^104*6  pompous  and  rich  in  rare  Stones,  in  Sculpture,  Cc.  than  that  I  for- 
merly fent  you  a  Draught  of  from  MwtpeJier;  yet  they  had  the  like  Ptovifion 
4or  their  Security  and  Prefervation,  and-thcir  Delign  ^as  much  the  fame  • 
which  may  be  fcen  nt  Rotne  this  very  Day  at  the  old  VomMilvius  fnow  Pfrnn 
Nolle)  near  the  Via  FLminia^  in  the  Marble  Remains  of  the  Pons  JEmilius^ 
repaired  with  rich  Matcrialsby  AntonhiHs  Pius)  on  the  Side  of  the  Rtpa^  or 
^raftaveriy  near  the  Root  of  the  Avmtine  Hilly  uhere  Arft  the  Pens  Sublidns 
Hood  ;  as  aifo  in  the  Puns  Fubritius  and  the  Cefiius^  thn  leiids  over  to  tb^ 
InfttU  Tiberina;  m  alliRrhich  there  arc  ftill  very  fair  Marks  of  the  old  Reman 
StruAure  and  Defign^  and  if  that  prodigious -City  hadnot  been  knocked  fo 
oft  to  pieces  by  ^arbaitms  Sackers,  we  might  have  had  ftiU  as  clear  Proofs 
from  the  other  Bridges,  vfc.  tlie  Pons  TriumpAa/iSy  the  Senaectius,  &c.  But 
Gothifl^  arxi  Northern  S'orrents  .broke  all  before  tbem. 

if^%tf'       VI.  A  Timber  Bridge  may  be  "built  70  Foot  long,  or  fomewhat  more,  vith^ 

Tbe*7oLrn^7  feut  any  PiSoT  under  ic,  which  may  be  ufcful  in  fome  Places  wliere  PiSars 

'tbl  mi  Society  cmr)ot  be  <x>nvenieDtly  built,  after  this  manner ;  AC,  and  B  O  are  Beams 

\         •/oitord.i^  ^  ^g  poQt  long,  and  AB  is  ja  JFoot  long.  Under  tlie  Angles  are  fet  two  large 

fig.2i6.       Braces  EL,  and  SR.    At  each  End  is  a  Walton  which  are  laid  two  Beams 

'  8H,  and  AD,  each  fto  Foot 4ong;  urder  thefc  two  are  ty,o  JBraces  DEy  and 

I  RH.     There  may  alfo  be  Braces  at-the  End  of  the  Arches,   that  may  lie 

obliquely  crofs  the  Bridge.  It  may  be  laid  with  Planks  and  Railed  Behind 
the  Walls  are  Qwfeys  FD,  and  AN,  The  Length  of  ^he  JBridgc  CMO,  ic 
70  Foot ;  the  Height  KM  is  ip  Foot. 

Jin  AquedoA  VIL  I.  The  AqueduB  which  is  to  be  made  near  Afaintemny  for  the  carry- 
S^TzTfp^'ofj.  ^"S  ^^^  l^ivcT  Bute  to  VerfaiOeSj  will  have  in  1-ength  yoooi^athom  ;  46:1 
May.  AD.  i5i5.  whereof  will  be  35  Fathom  and  4  Foot  high,  the  reft  will  be  lower,  accord- 
ing to  the  Difference  of  the  Ground,  but  no  lefs  than  y  Foot  and  5  Inches 
high.  There  will  be  to  the  iaidh4fuedu3  86 1  Arches^  which,  where  they  are 
higheft,  will  have  j  2  Fathom  in  Breadth,  and  8  Fathom  in  Thicknefs,  i^- 
miniftiing  to  14  Poot  at  the  Top,  The  other  j4rches  will  belefler  in  Breadth, 
as  ^^11  as  Thicknefs,  acccording  to  the  Nature  of  the  Ground.  The  faid 
AqueduB  will  have  15  Inches  Fall  to  every  Thoufand  Fathom  in  Length  i  {o 
that  for  the  7000  Fathom,  there  will  be  8  Foot  8  Inches  Fall.  The  Rivec 
is  to  pafs  by  Maintenon^  le  Pare  Efpernon,  Gajerany  Rarnbouillety  les  EJfarSy  k 
Perreyy  CogniereSy  nnd  from  thence  to  VerfaiCes.  There  are  14000  Soldiers 
that  work  there,  under  the  Command  of  die  Mazxjuefs  d'U^eSes^  with  three 
Commiffaries  of  War  for  their  Conduft, 
•.  176.  ^  1206.  ^-  ^  Magaune  for  the  Waters  upon  the  Moutain  Momhorony  is  already 
cut,  which  will  have  2200  Perches  oiSurfice  (each  Perch  being  8  French 
Foot)  and  12  Foot  in  Depth.  In  another  Place,  much  lower,  will  be  ano- 
ther Magaz^iney  to  receive  the  Waters  of  many  Pools,  the  moft  part  of  which, 
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ns  yet  hvre  no  Water  in  them.  In  the  Vallo'  of  Sue  will  be  an  AmaduSt^ 
the  Middle  whereof  will  be  raifed  2  2  Fatnom  high,  fdr  conveying  the 
Pools  of  Sarky  which  it's  faid  contain  much  Water,  though  there  be  nothing 
but  Rain  to  fill  them  i  this  AqueduEl  is  300  Fathom  long,  and  palfes  thto* 
two  Mountains  which  have  been  cut  through  upon  that  Account.  Thb 
Valley  alfo  on  both  fides  of  the  AqueduEl  is  raifed  1 1  Fathom  high,  to  make 
Paflages. 

An  AjueduSi  is  alfa  maldng  neat^  theTower  of  jlfd wi(wherc  theMills  raife 
the  Water)  which  will  now  pafs  without  Force  to  the  Top  of  the  Momp- 
tain  ;  and  there  be  part  of  it  diftributed  into  fcveral  great  Gftems,  wfcich 
are  making  about  Marliy  for  that  Place. 

The  Elevation  of  the  Aqueduli  of  Maintenon  is  new  fet  forth  at  but  2^60 
Fathom  j  whereas  it  was  dcfigned  to  be  carried  on  more  than  8000  Fa- 
thom, and  the  Remainder  will  be  made  of  Earth,  which  muft  be  brought 
thither;  This  Opinion  prevails,  in  regard  it  gives  a  quicker  Difpatch,  dio* 
it  may  be  doubted,  i^  will  not  be  for  the  Better. 

Ihefe  2550  Fathoms  contain  242  Arcadef,  whofe  Aperfurt  is  6  Fathom  and 
4,  and  the  Face  of  each  Piffar  fuftaining  the  AcheSy  4  Fathom  ;  there  will  be 
then  on  the  fide  of  Maintenon  3  3  Sins^le  Arches j  afterwards  7 1  Double  ones  ; 
ias  having  on^Arcb  upon  another)  then45  Treble  ones  ;  which  will  general- 
ly be  2  Id  Foot  6  Inches  high,  (viz..  up  to  the  Floor  of  the  Channel)  after- 
wards 72  Double  ones  I  then  20  Sin^ey  which  will  reach  to  the  Mount  of 
EaY4by  that  \s  to  be  50  Foot  high. 

From  the  Ground  up  to  }i\t  Second  Arcade  are  16  Fathom,  from  ih^  Second 
to  the  Tlnrdy  or  upper  Arcadey  are  14  Fathom,  (which  Arcades  are  Double 
in  Number  to.  'thofe  they  ftand  upc«i)  and  6  Fathom  6  Inches  more,  to 
the  Floor  of  the  Ghannely  which  will  at  leaft  be  7  Foot  high,  befides  the 
Parapet. 

The  Pil/ars  by  the  Ground  are  8  Fathom  thick,  bur,  what  with  the  Sbfss 
and  ShortnittgSy  which  are  made  in  every  Story,  the  Top,  where  the  Channel 
goes,  v/ill  be  but  20  Foot  broad.  There  will  likewife  be  at  each  Pillar  a 
Buttrefs  jetting  out  one  Fathom,  and  tv  o  Fathom  wide. 

The  intelligent  Obferv^er,  tho*  wclf  skilled  in  Things  of  this  Nature,  as 
being  no  Stranger  to  the  Writings  of  the  Ancients,-  6f  the  famous  Ruins  and 
Ren.aindcrs  of  xh^xr  Fabricks  in  Italy y  and  other  Places,  profellcs  himfelf  fur- 
prizM  with  the  Grcatnefs'  of  this  Undertafiing  at  VerfailleSy  and  Maintenon; 
for  the.  Magnificence  of  the  Delign,  the  Number  of  Labourers,  the  Excef; 
iivenefs  of .  the  Expencc,  and  the  admirable  Beauty  of  the  Work. 

Vill.  Havingbccn  lately  at  Ei^ea^f  in  Ncrthnmptonfhirey  at    the  Houfe  of^       ,^^^^ 
llbias  CJ.auccy  Efq.  he  fhewed  me  in  an  Ancient  Kitchen  (now  difufcd)  two  stMechimi%, 
CAmneySy  vaflly  large,  of  Stone-tVork  :  Which  I  took  the  more  Notice  of,  ^-}^rt.}t!rlt'''^ 
caufe  of  a  peculiar  Way  of  Arch-lVork  in  the  Front  of  them;  'thereby, ^'ork,  ;^y Pr. 
without  the   Advantage  of  a  Difdarge  of  T'tmber  (which  is  ufual,  in  fuch  Tt-^.  p.'g'o^; 
Cafes,  to  defend  the  Arch-V^ork  from  being  overburdened,)  an  Arch  6f  maffy    ^^'-  217. 
Stone,  (in  each  of  themj  fuftains  itfelf  at  a  great  Length,   tho'  almoft  upon 
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ii  FUt,  being  very  little  ntis  d  in  the  Middle.  Over  this  Arch  (a^tet  (tim 
'Willing  interpofed^  there  is  another  Arch  (to  defend  the  former^  more  railed 
from  the  Flat.  The  Dimenfions  of  all,  I  have  thought  fit  here  to  Tub- 
join.    . 

A  B.  The  Breadth  bervv'een  the  Jambs^  from  InHde  to  Indde,  i8  Foot. 

C  D.  The  Depth  of  the  Stones  in  the  Lower  Arch,  12  Inches  ;  locked 
one  into  another,  with  a  crooked  Joint* 

D  E.  TheDiftance  in  Walling,  between  the  Arches,  i  Foot  and  7  Inches. 

£  F.  The  Depth  of  the  Stones  for  the  Upper  Arch,  1 5  Inches  :  With  a 
ftreight  Joynt. 

G  H.  The  Place  of  two  vaft  Tunnels  of  Stone. 

K.  A  Window  between  them. 


A 


"f^/^jf      IX.  M.  Weighelius  hath  lately  invented  an  odd  BriJge^  or  kind  of  Stairs, 
v^eigbciiw.  'a.  by  which  a  Man  (hall  defcend,  and  yet  really  be  raifed  upward;  and  going 
74.?.  2312.     1^5  'jCTC  upon  a  Plain,  ftiall  from  a  lower,  by  gently  fubdding, .arrive  to  an 
tq)per  Story. 

SJwfriS  ^        ^*  ^'^  ^^^  IndtM  Seasythttt  is  a  Icind  of  imall  tVirms  that  faften  themfelves 
f  AC  iXmecttn  \  to  the  Timber  of  the  Ships,  and  fo  pierce  them,  that  they   take  Water  every 
V.i9o\  Apr! "'  where ;  or  if  they  do  not  altogether  pierce  them  through,  they  fo  weaken  the 
An.itfVtf.  '     Wood,  that  it  is  almoft  impoffible  to  repair  them. Some  have  imployed  Deak 
Hair  and  Unuy  &c.  and  therewith  Lined  their  Ships  ;  but  befides  that,  this 
does  not  altogether  affright  thclVormSy  it  retards  much  the  Ship's  Courle. 
The  PorMr^it/f  icorch  their  Ships,  in  fo  much  that  in  the  Quick  J9^ix  there  is 
made  a  Coaly  Cruft  of  about    an  Inch  thick.  But  as  this  is  dangerous,   it 
happening  not  feldom  that  the  whole  Veflel  is  burnt  i  fo  the  Reafon  why  the 
U^Grms  eat  not  through  Poiw^o/ Ships,  is  conceived  to  be  the  exceeding  Hard- 
nefs  of  the  Tmber  employed  by  them.  There  isiHoBanda  in  Msmthat  pretenA 
to  have  found  an  admirable  Secret  to  remedy  this  Evil.     And  a  very  worthy 
Perfon  in  Ijnd$n,  fuggefts  the  Piuhy  drawn  out  of  Sea-Coals,  for  a  good  Re- 
medy to  fcare  away  thofe  noyfome  InfeBs. 

Ah  Acceunt^  pf      XI.  Some  few  Years  fince,  Sir  Phil  Hmard  and  Major  fPatfory  with  great 
^rfffuUecijCharge  and  Induftry  found  out  a  new  Way,  by  a  Manufafture  of  our  own, 
^i^p.6\92.to  prefer\'e  theHuUsof  Ships  from  the  Worms,  &c.  which  is  much  fmoother 
"*  0-  >^74.  ^j^J  confequently  better  for  Sailing,   and  more  cheap  and  durable  than  the 
Way  of  Boardsy  Pitchy  Tory  Rofitty  Brimftoney  or  any  Sheathing  or  Graving   hi- 
therto ufed.     The  King  and  Parliament  being  fatisfied,  upon   Examination, 
of  the  great  Benefit  that  might  redound  tliercby  to  his  Maje/ly  and  Subjef^s 
^       in  general,  for  the  Inventors  Incouragement  to  make  the  fame  publick,  were 
pleafed,  almoft  4   Years  fince,  to  ^nt  them  an  AS  of  Parliament  for  the 
fole  Ufc  ot  this  their  Invention,  with  Penalty  and  Prohibition  to  all  others. 
In  Profecution  whereof.  Experiments  have  been  made  upon  feveral  of  his 
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Majejlfs  Ships»  vi &.  the  PhotuiSy  done  three  Tears  figOy  has  made  two  Voy-^ 
agei  into  the  Streights,  ice.  and  when  (he  was  lately  taken  into  the  Dock  at 
Jroolwich  to  be  repaired,  upon  View  of  the  Ma/hr  Shipwright  and  others,  her 
Sheathing  was  found  to  be  in  as  good  G>ndition,  as  at  the  firft  doing  ;  and 
the  Ship  fo  tight  during  the  whole  time,  tfiat  they  were  forc^  to  heave  in 
Water  to  keep  her  fweet.  The  Dreadndiight^  a  Third  Rate,  done  in  June^ 
1671  ;  the  Henrietta,  Ljon,  and  Afary,  ^11  three  of  the  Third  Rate,  and  done 
a  Year  and  halt  fince,  being  lately  laid  on  Ground  at  Sheernefs  and  Portfmouthy 
are  found  to  be  all  in  as  good  Condition,  and  the  Sheathing  to  continue  as 
firm  and  as  well  as  at  the  firft  domg ;  as^  the  Mafter-Builder  and  Ajjiftam  at 
Portfrmuthy  and  others,  have  certified. 

The  Bread  Rficms^Xfo  of  foxnr  of  thefe,.aQd  many  others  of  his  Majefifs 
Ships,  have  been  Lined  within,  almoft  in  the  fame  manner  the  Sheathing  is 
'  without ;  which  has-prov'd  a  great  Prcfervation  of  the  Bread,  as  fcveral  of 
the  Purfers  and  Officers  of  the  laid  Ships  have  Certified  j  and  by  Reafon  of 
its  Duration  mtilt  be  much  cheaper  and  better  than  7f)r,  vrhich  isib  liable' 
to  ruft,  or  any  Way  Vet  ufcd. 

Alfo  the  Lead  itfelf  (whick  is  the  Principal  thing  ufcd  herein^  they  make . 
fo  Clofc  prerted,  Smooth,  andEqiial»  or  of  what  Thicknefs  or  Thinnefs  de-' 
fired,  that  gi^eat  Ufe  may    be  made   tliereof  about  leveral   other  things 
rdating  to  S/jipfing. 

■  *  • 

'  Xn.  A  Paper  of  kfs  Geimal  Ufe  Omitted,  vi%>.  ^ 

..    .  ■  *    '.     •     •  .  '4 

•  ,  >  ■      *• 

Diredions  for  Inquiries  concerning  Stones  zn6.  other  Materials  for  the  Ufe  n.  9^^^xo• 
of  Building. 

XlIL  Accounts  of  jBsotf.  omitted. 

1.  Vitrunrius  done  into  Englijh  ;  by  Mv.  Chr.  IVafe.  .  '    n.72.  p. 2190, 
hcs  dhihiyres  d'Architeifure  de  Vitrm^ey  corrigez,  &traduits  nouvellement  *  "  '  *^^^* 

^en  Frattcoisy  avec  des  Notes  &des Figures;  par  Oaude  Perrault.  Paris  167 S' 
in  Folio. 

2.  Cours  ^ ArchiteSlurey  enfeigne  dans^  {'Academy  Royak  d*Archite£hireypte^iu  na.  ^545^, 
mierePartie  ;  par  M.  Franctns  BlondeL   vl  Paris y  1(^7 5,  in  Fol. 

3.  Raphaelis  Fabretti  Urbinatis  de  Aquis  &  Aquacdudibus  Veteris  Rtmsdy^  155.^4^^. 
Diflertationes  tres.     Rema  1680.  in  4/0. 

4.  Modern  Fortification,  &c.  by  Sir  Jonas  Mm.  1673.  in  Svo.  •'95*p'  6071. 

5.  Novelle Maniere  de  Fortifier  les  Places ;  par  M.  BlondeL  HagtUy  i6Z^     ■•  «58.  p.^%6. 

6.  Afan:i  MeibtnniidcfahviceLlriremitimLibcr.AmJkrludanti   1671.  in  4/0.     n.79.p  5071 

7.  Scheeps-Boov)  en  Beftiery  that  is.  Naval  ArchiteSiure  and  Conduit;  by  N.n.77,p  30^^ 
Witfen.     Amfterdam.  1671.  in  Folio, 

$.  VArchi tenure  Navale,  avec  le  Routier  deS  hides  Orientales  &  Occidemales \\ii%,  .>87>. 
par  le  Sieur  D^jjii.  a  Paris.  1677.   in  ^0. 
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CH  A  P;    rX. 

Per^eSlwe.    Scnlftuw^    Raintmg^ 

■ 

« 

jj^t^hp  I-  A  ^^5  a  fmall  Sight  with  a  Ih^rt  Atm:^  ^ihichmay  be  turned  round 
Sir chr. wr'en.  fJL  about,  and  InoTedup  aftd.dowA  the  SmsAX  Cytiuder C  D,  which 
"'i^l:  a,lf  •  X  1l  15  fcrcwed  into  the  Piece  ED,  at  I>' :  This  Piece  ED  moving 
Mar.  Ao.  \66$, .  round  about  the  Center  E  .;  by  which  means  the  Sight  may   be    removed 

either. towards  R,  or  F. 

EF  is  a  Ruler  faftehed  on  the  two  RuUrs  GG,.  which  Rukrs  fcrve  both  to 
keep  the  fquare -Fr/imf  S  SS  S  perpendicular,  aQd>.by  their  Hiding  through, 
thfe  fquare  Holes  T  T,  ,they  forveto  fky  tlw  Sigiit^  either  farther  from^  or 
nearer  to  the  faid  Frame;  on  which  Frame  is  ftuckon  with  a  little  Wax  the 
Piiper  OOOO,  whereon  tht  PiEluri  is  to  be  Jrav^n  by  the  Pen  L  This  Pen 
I  is  by  a  fmall  Brafs  Handle  V  fo  fix'd  to  the  Ruler  HH>  that  the  Point  I 
may -be  kept  very  firm,  fb  as  alw?.ys  to  touch  the  Papen.  H  H  is  a  Ruler^ 
that  is  always,  by  means  of  thi(  fmall  StrmgsWvfta)/^^^,  xaovf^  fiotizjontaB^y 
ot  Paraltel  to  it  felf ;  at  the  End  of  which  isftuck  a  fmall  Pin,  whole  Head 
Fis  the  Sight,    which  is  tobemoved  up  aftddownoncheiouc  Lines  of  any 

Qkjeii. 
T^he  Contrivance  of  the  Strhigs  is  this.     The  two  Strings  aaa,  bb  by  arc- 

exa&lyofan  equal  Length.     I'wo  Ends  of  them   are  Eifbn'd  into  a  fitiall 

'  Leadca  Weight  Q  Q,  which  is  moved  in- a  Socket  on  the  back  fide  of  the 
Frame,  and  fein-es  exadly  to  couaterpoifethe  Rnkr  H  H,  being  of  equal 
Weight  with  it.  The  other  two  Ends  of  them  are  faflen'd  to  two  fmall 
Pins.H  H,  afcer,thcy  have  rolled  about  the  fmall  Pulleys  N,    M,  M,  L,L>., 

'  K  k,"  by  m^aiis  of  which  Pulleys,  if  .the  Pew  I  be.talteo  hold  of,  a|id  moved' 
up  an4  down  the  Papery  thfc* Scrit^gs  moviug^vety  eafiiy^'the  Ruler  wiU.al- 

'  W^ays  rentifn  ih  ah  HoTlzpntal  ^ofition. 

The  Manner  of  ufing  it  is  this  :  Set  the  iHfbumeKt  v^n   a  Tablej  and 

.  6x  the  Sight  A,  at  what  Height  above  the  Table,,  and  at  what  Diftancefrom 
the  li'rame  S SS  S,  yoti  pleafe.  Then,  locking  through  the  Sight  A,  and 
ftoldiitg  th^  Pen  V  in  your  JHand,  move  the  vHead  of  the  Pin  P  up  and  down 
the  out  Lines  of  the  Objcft,  and  the-  Point  I- will  defcribe  on  the  Paper 
OOOO,,  the  Shape  of  the  Objed  fo  traced.  ' 

R 

dntw  wof  «f       n.  ParaOehgrammum  ProfopograpJjkum  eft  ABC  D,  Stylus  Centralis  H  F, 

ri'JSifjlfJSi    Calamus  Defignator  LC,  Index    K  A,  five  Regula  oblonga.  Piano  ParoLe- 

K^9  €xMy     bfgramvti,  opeClavi  Striati  ex  asre,  fecundum  Specimen  E,ad  Angulos  reftos 

aptata.    Huic  Regula:   infiguntur  duae  Dioptra  P  R,  S  V  ;  in  medio  P  R, 

pertufum 


pcrrufum  eft  foritnen  O,  m  medio  SV,  erigitdi:  Pihim  p€rpc»di*iifafaRaga-<^  ob/erving  the 
Ix  R  A,, in  cujus  medio  eft  Globus iqtiidam  ^awu^,  per  quem,  &  Fprftmen  Mr,Tl!a\^ 
O,  Radius  ad  oc^lum  (qxitmihtct  delineaiidum  tion '  oportct  eflc  fiq^um,!  fed  "•  ^?-  P-  <^8o. 
Libertum  '&  Solutum^  ab  Objefto  procenditur.  •  Juiy?A2!?i73. 

1.  A/iimadveYtendunt^  Radium  per  Foramen  O3  &  Globulus,   protenfum, 
fbmper  fore  pe'fpebdicularem'  Vlmi^P aratklogrammi jfivt  ejus  Diametro,  qiiac 
ex  Refta  Linea  extenfa  per  Slfylii^mlJfefignatoriixm  1*  C,  &  Crttrum?.  fixiMa 
HP,  &  diSum  Qlobulum  pafvum^  id  ij\iaLinea  fempeTvcrfetur  iftfc  Glo^; 
bulus,  qualifcunque  fit  P/«rtfiKp/t)g^/iWfmr  motus.  "  -    • 

2.  Not.  Plaium  Dcliticatorium  fenfibile  fupcr  quod  volutamr  apdx  L^Sty-; 
li  Pidorii  LC,  ad  amuffim  defcribetitislmaginem  ad  motum  IndiciS  :Ii  A,. 
&  in  qucd  infixus  eft  Stylus  CwtValis  HF,  eife  QYX  T  ^  flattunabrv^jso^ 
mere  Rationale,  five  MMefnattcmi,  priori  cforttinutm,' iffc**/^^.  «      -.■,     r 

3.  2S?c;r.  Omnes  'Radios  ab  Objeab  per  GloWJum  &  Fohuncn'O,  protenn 
^fosad  Oculum,  Hn  tot  medii  Diaphani  punAiS,  duce  Indice   K  A,    coHoca-{ 
tiim,  quot  fi  rtt  puofta  in  ftrperficie  viiibili  Objtfti  defcribendi  qua  fiint  in- 
finita^  fernper  fore  fibi  inviccm'Pf7/^(ffof.  j  :  -         .;.»   •.  • 

Objicicnt  foirfan  quidam,  in  ObjeOis  Idnge  diifim  Bioptrariim  nullum 
:fcre  ufum.     Quid  \t>rD    illud  hoftra  intereft>cum  a;d  toilcndas  tentym  in. 
ProfopGgra^hia  difficultates,  quibns  hattenus  Seheirit/'i  taroMtgrummum   labo- . 
boravit,  Iiacc  noftra  Methodus  comparaca  eft  ?    Sscpius  eriim  expertus  fum  ■ 
(licet  ab  hoc  non  eft  quod  fcqtiius  de  illius  hftrumemi  pracftantia    ab  Arti- 
fice ftatuatur)  nequaquam  inter  Pa'rtes'Edypi  In  Piano  cam  eflc   Symmttrh 
amy  qv»^  inter  Partes  f  rototypi  difliti. 

III.  I  here  fend  you  a  Method  of  0//Z/;/^  Statues  in  Metal^  in    Obedie6cey^„^s?jfiics'^$^ 
to  die  Commands  of  fhe  Royal  Society ;  It  is  as  follows.     Firft,  I  form  out  o{^^  'rtraotdtna- 

food  Clay,'  that    will  endure  the  Fire,  and  not  crack  cither  in  Drying  or  S.john  wJi.  ^ 
urning,  fiicK  a  Figure  or  Stdiue  as  I  defire  to  caft  ;  when  this  is  well  dry,'n^V8^^T?'25^^^^^ 
I  make,  all  over  the  Figure,  little  Hdles  of  no  great  Depth  fbut    both  Size'   %  22a 
and  Depth  proportionate  to  the  Bignefs  of  the  5itnttte;  into  which  I  let  fmall  '^^"•^"•'^^^ 
Pieces  of  MetaU  and  with  fome  of  the  fame  Clay  fix  them  firmly  in  thcAifer  • 
the  XJfe  of  theie  Bits  of  Metal^  a  a  aaa^\%io  keep  the  Om  and  Mould  from 
touching "H^neanptherjtir  fal) in^ together  wheri  the  Wa*<  fixns  out ;  and  that , 
they  may  vVemain  conftantl  j^  in  the  ftme  fi::^t  PoftAire.'    This  doney '  •  I  iSrapc  • 
:away  with  fome  proper  Inftrument,  asmuch'of  thcChym  I'hiekncfsaslde- 
fign  for  the  Thickrxfs  of  my  Statm  ;  and  then  laying  it  in  a  Furmte;,  I. bum 
'the  Cine  till  it  be  red  hot :  fby  the  Core  is  meant  always  the  Statue  firft  made  iiv 
^Clay,)  When  it  is.coldj  I  rub  the  Ct/r^  alj  over  \yith  that  fort'6f£rtr/Jt  or  Co- 
lour, which  bur 'G^m///f;i /'o^fwufetqccft^  of  the  Tilels,  when^ 
they,  .fet  Stores  of  Tilfes  or  {KacheUCffens.x)  this  Colour  mt/ch  refenfbles^Sicife 
JIm^  whichis  ufedto  Dsfgn  oil  Papcr^  and  eafily  wipes  out  ^f  Ith  iBreadi,'  but. 
it  is  not  the  fame.     This  Colcnir  I  mix  with  Water,  and  daub  all  over  the 
Ore,  becaufe  the  Metal  \s  found  to  jDn  freely  upon  it.  There  ai^dtherSub-' 
ftances  proper' lor  this  Ufc,btrt  I  ha<^c  always  rnadc  ufcof^his,el^^ciftllyfor         *  , 
thin  Statues.     This  done,  I    lay  upon  the  Otji?  as  much  y^^Uow  Wast  ^fipix*:  • 

ed 
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ed  with  Pitch  or  Rofin,  as  will  make  the  Thicknefs  0f  thc.inteiMied  Satue, 
which  I  form  in  the  Wax,  with  all  the  Exadnefs  poiTtble. 

Here  note,  that  the  Particles  of  Metal  mentioned  to  be  fet  into  the  C»rey 
to  keep  it  a  Diftance  from  the  Abuld,  miift  be  fo  fet  as  to  Ull  in  with  the 
Surfaceof  the  Wax  exaftly  ;  and  that  the  Reafoa  of  mixing  Pitch  or  Rofin 
with  the  Wax  is,  becaufe  that  when  it  is  burnt  out,  it  makes  a  great  Smoke, 
and  that  Smoke  adhering  to  the  Mouldy  occafions  the  Atetal  to  run  more  free- 
ly ;  as  I  have  experienced  ic.  ^kxt  I  put  all  over  upon  the  Surface  of  this 
Statue  of  Wax,  little  Pieces  of  Wax  which  I  call  the  little  Channels  cc  c  c  cc^ 
fall  which  muft  be  contrived  ib  as  to  enter  the  great  Channels  d  d  d.)  This 
done,  I  cover  the  Cere  and  Wax  all  over  with  the  fame  fort  of  Clay,  that  will, 
endure  the  Fire  without  cracking ;  and  fo  I  have  my  Concave  Statue  or  M^uU 
made.  Upon  this  I  lay  the  great  Channels  marked  dd  d  d,  both  upright  and 
tranfverie,  formed  likewife  in  Wax,  and  placed  according  to  Judgment,  fo  as 
beft  to  receive  the  Ends  of  the  little  Channels  c  cc  ccc,  tortlie  more  eafy  di- 
Jftribution  of  the  Metal.  The  great  Channels  muft  all  meet  at  the  top  of  the 
Statue^  fo  as  come  out  by  one  Hole,  as  at  E,  where  the  Metal  is  to  be  pou- 
red in  :  It  is  alfo  necefllary  to  have  a  Channel  or  two  to  let  out  the  Air  as  the 
Mnal  enters,  as  thofe  marked/^  and  there  muft  be  a  Hole  or  two  left  ac 
the  Foot,  as  2  2,  where  the  great  Channels  tind  waxen  Statue  joyn ;  and  where- 
at when  the  Mould  is  burnt,  the  Wax  as  well  of  the  Statue  as  of  the  Chart- 
nets  may  run  out.  The  great  Channels  being  thus  placed,  the  Mould  muft 
be  again  laid  over  with  the  fame  fort  of  Clay  ;  (I  ufe  conftantly  to  bind  a- 
bout  the  Mould  with  Iron  Wire,  and  then  lay  on  more  Clayj  and  when  this 
Mould  is  well  dry,  then  I  heat  it  red-hot  i  as  I  did  before  the  Otre^  (b  now 
both  together* 

I  bum  the  Core  firft,  that  there  may  not  need  ib  ftrong  a  Fire  to  bum  the 
Mould  as  will  melt  the  fmall  Bits  of  Metal  :  But  for  fmall  manageable 
SeatueSy  of  not  above  a  Foot  or  two  high,  they  may  be  both  burnt  together^ 
and  there  is  no  need  of  the  Holes  g  j,  but  the  Mould  may  be  inverted,  and 
the  Wax  run  out  by  the  Channels  fjy  and  E.    . 

The  Mould  being  thus  Burnt,  I  ftop  with  the  fame  Clay  the  two  Holes 
1 2,  and  then  I  bury  it  in  a  Pit,  and  proceed  as  is  ufual  in  Cafting  of  BeBs^ 
and  the  like ;  but  Care  muft  be  taken,  that  the  Metal  be  very  ^  ell  in  Fufion. 

If  it  be  a  fmall  Statue^  not  above  a  Foot  or  two  high,  whofe  J^uld  may  be 
mMiaged  in  ones  Hands ;  then  I  make  me  a  Concave  Statue  of  Wax,  of  the 
Thicknefi  I  defire,  and  then  place  upon  it  all  thofe  great  and  leflfcr  Chan- 
nels,  as  afore  :  Which  done,  I  put  it  all  together,  into  a  liquid  Subftance 
made  of  Plaifter  and  Tile,  or  Brick-Duft  tempered  with  Water. 

If  the  Satue  be  intended  very  thin,  then  I  take  Copper,  and  when  it  is 
well  in  Fufion  I  mix  with  it  a  good  quantity  of  Zinc^  without  obferving 
any  certain  Proportion  of  Weight ;  the  more  Zinc  the  better  the  Metal  Runs. 
I  have  fometimes  for  fmall  and  thin  Statues  put  in  above  a  third  part  oiZinc. 
I  have  found  by  Experience,  that  this  Mineral  makes  the  Metal  run  moft 
freely,  and  gives  it  a  fair  Golden  Colour. 

The 
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The  Sutue  being  caft,  I  take  off*  the  Mouldy  and  cut  off  all  the  little  Chan- 
neh  I  all  vrhich,  both  great  and  fmall,  are  filled  with  Metaly  which  may  be 
kept  for  farther  Ufe  :  In  thefc  there  is  much  more  Metal  than  in  the  whole 
Statue;  for,  if  the  Statue  be  very  thin,  there  muft  be  more  and  bigger  Chan^ 
neUj  and  fo,  the  cheaper  the  Statue,  the  more  weighty  the  Channelsy  and  the 
more  Metal  remaining. 

To  know  the  Quantity  of  Mnal  requifite  for  any  intended  Work,  I  take 
a  Lump  of  the  fame  Mixture  of  Wax  and  Pitch,  with  which  I  make  the  Afc^/i 
of  my  Statue;  and,  having  weighed  it,  I  make  a  Mould  upon  it,  and  caft  in 
the  fame  a  Lump  of  Metal  of  the  fame  Size ;  which  I  weigh,  and  thereby 
compute  the  Proportion  of  the  Weightof  the  Metal  and  Wax ;  and  then,  ob- 
ferving  how  many  Pounds  of  Wax  I  ufe  about  the  Figure  and  Channels,  lean 
calculate  to  a  fmall  matter  how  much  Metal  I  need  to  melt. 

Hitherto  I  have  caft  no  Statue  above  p  Foot  high,  but  I  doubt  not  but  I 
co"ld,  by  the  fame  Methods,  caflone  of  any  Bignefs  defired. 

IV.  I.  Sfanifh  White  is  made  of  Chalk  and  Allum  burnt  together.  fme^6^m\Tct 

2.  I  take  the  Lapis  Armeniuf  to  be  the  Blue  Bice  fold  in  the  Shops,  for  iHouu-^TyMr.^ 
is  light  and  friable  i  formerl/ brought  out  oiArmeniay  now  from  the  Silver  ^^^^^-^^^^^^^^ 
Ahnes  of  Germany j  called  MelochiteSy    in  ffigh  Dutch,  Berghblaw.  jin-  ai.  i<s8^, 

3.  Ultramarine  is  made  of  the  blueft  Lapis  Lazuliy  which  is  freeft  from '^"*^'' ^'^'^ 
Gold  Veins,  by  Calcination. 

4.  Smalt  is  made  of  Zaffer  and  Por--^^j  calcined  together  in  a  Glafs  Fur- 
nace. 

5.  Litmafe  or  Lstmije,  I  fuppofe  the  Juice  of  a  Plant. 

6.  Indigo y  (aid  hy  Pliny  to  hehrowght  from  India ;  a  kind  of  Mud  adhering 
to  the  Froth  about  Reeds,  and  that  when  tried  with  a  Coal,  the  true  burns 
with  a  purple  Flame,  and  fmplls  of  the  Sea.  Linfchoten  fays,  it  is  called 
w4i»7,that  it  grows  in  Cambai^,  and  is  a  Plant  like  Rofemary,  which  is  gather^ 
ed  and  dried,  then  wetted  with  fair  Water,  and  beaten  to  a  Mud. 

7.  Indian  Ink^  its  ufe  is  known  to  Pliny,  tho'  not  its  Cottipofition  j  which  is 

yet  undifcovered,  except  it  (hould  be  burnt  Rice,  as  hath  been  thought.       ^.^  ^^  ^^^ 

1.  Cerufe   is  the   Rufioi  Lead,    made  by  a  vaporous  Calcination;  PUny and  Reds. 
writes  thus  ol  it  in  Cap.  34.  Lib.  18.  Cerufe  Pfimtthium  is  made  in  the  Plum- 
bers Shops,  of  fmall  Plates  oi  Leadld^d  upon  a  Veflel  of  ftrqng  Vinegar, "wYiZt 

falls  into  the  Vinegar  is  taken  out  and  driedin  the  Sum  and  in  Cap.  6.  Lib.^$» 
He  fays  it  was  made  at  Rome  of  burnt  Marble  Flint  quenched  in  Vinegar. 

2.  Majlicot  is  a  kind  of  improper  Calx  or  7/». 

3.  Gutta  Camba:,  or  Cambodia,  the  infpiflated  Juice  of  a  Plant,  not  well 
known ;  it  comes  from  both  the  Indies.  Some  think  it  the  Juice  of  Euphorbia 
um  ;  others  Scammony  or  Ttthymal  ;  others  Ricinus,  others  refer  it  to  the 
greater  Cataputia,  Efula,  or  the  Flowers  of  the  Indian  Ricinus,  and  will  have 
it  coloured  with  Turmerick  ;  as  Schroder. 

4.  Okery  a  kind  of  natural  Earth.  There  are  two  forts  thereof,  the  one 
Native,  formerly  brought  out  of  Africa,  now  from  Dacia  and  Hungary,  and 
from  many  Places  in  England,  etpecially  in  the  Forefl  of  Dean  :  The  other  a 
faSitious  Subftance  of  Lead  burnt  and  quenched  in  Vinegar.  In  Pliny  s 
Time  it  was  made  of  Rubrica,  or  Reddle  burnt. 

Vol.  I.  H  h  h  h  J.  Or- 
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5.  Orpiment^  a  flat  inflammable  Mineral,  juftly  ranked  amongft  Poyfon»for 
its  extream  corrofivc  Quality,  PHny  fays,  it  was  dng  up  in  Syria  on  the 
S^irface  of  the  Earth :  and  tlwit  the  Emperor  Caligula  had  hopes  of  getting 
Gold  out  of  it ;  wherefore  he  caufed  14  Pbunds  of  it  to  be  tried,  which  a^ 
forded  him  very  good  Gold^  but  in  fo  finall  a  Proportion,  that  he  loft  by 
the  Trj'al. 

6*  Umber  is  a  Native  Earth. 

7.  Red'Leady  a  Colour  unknown  to  riie  Ancients,  made  of  Litharge^  or 
burnt  Leady  by  a  Reverbermory  Cakinatimy  or  of  Cerufi  put  in  a  Platter  over 
the  Fire,  which  muft  be  continually  ftirred  till  it  has  acquired  a  Red-Lead 
Colour.     Dr.  Charleton  de  Fuf; 

8.  Bnrnt  Oker  is  the  common  TeSow  Qker  burnt  in  the  open  Fire. 

9.  CinnabaYy  or  Vermilion. .  There  are  two  forts.  Native^  or  the  Minium 
of  the  Ancients^  which. is  the  Mineral  that  yields  Quickfiher  ;  whereof  and 
oi  Sulphur  it  chiefly  confifts ;  it  is  found  in  the  Mines  of  JJ^rZ/z.  This  Colour 
was  amongft  the  Ancient  Romans  ufed  to  facred  Purpofes,  and  on  Feftivals 
3f«/»t/«^'i5  Face^  was  painted  therewith,  as  I ikewife  the  Bodies  of  thofe  that 
entred  in  Triumph.  The  FaHitious  Cinnabar  is  that  which  we  now  ufe^ 
and  is  made  by  a  Sublimation  of  Mercury  and  Sulplmr. 

10.  Qarfniny  made  of  CochineeL 

-  II.  Lahy  thought  to  be  an  Arahick  Word  :  It  is  made  of  Flecks  Dyed,  or 
Shavings  of  Scarlet  Cloth,  or  of  the  Cochineel  InfeEly  or  elfe  of  Kermes-Berriesy 
their  Tinfture  being extradcd  with  a  Lye  of  Pot-Afhesy  and  then  precipita- 
ted with  a  Solution  of  Rnch- Attorn.  After  the  fame  Manner-  a  Lake  may 
be  made  of  any  Plant  or  Flower.  There  is  another  fort  of  Lake  made  of ' 
Gum-lacy  by  extrafting  its  Tindhire  with  Urine. 

12.  Sanguis  Draconis  is  the  Gum  of  a  Tree,  which  looks  like  dry 'd  Blood ; 
^fis  brought  out  of  feveral  Places  in  the  Eafl-Indies. 

13.  Englijh  Reddky  or  Ruddle,  is  found  in  many  Places  of  England ;  amongft 
the  reft,  near  ffltney  in  Oxford/hire. 

14.  Lamp-blacky  by  Pliny  thus  defcribed  :  'Tis  made-of  the  .Soot  of.  Ro- 
fin,  or  Pitch  burnt,  Houfes  being  built  on  purpofe  for  it,  that  keep  in  the 
Smoak. 

r^msffi  China      V.'  This  Way  of  mating  feveral  China  VamijBes   was  firft   fent  from  the 

varniihci  -,  h    Jefuits  in  China  to  the  Great  Duke  of  Tufcany. 

Mrd.^^n.i62.p.       TyAit  oi  Crude  V^rnijh'  60  Ounces,  ordinary  Water  tfo  Ounces,  mix  them 

Jya).*^**"^'  ^°-  well  together  till  the  Water  difappears,  afterwards  put  this  Matter  into  a 
wooden  Veflel  y  or  6  Palms  long,  and  2  or  3  broad,  mix  them  with  a 
wooden  Spatuhy  for  a  whole- Day  in  the  Summers  Sun,,  and  for  two  in  the 
Winter.  It  is  afterwards  kept  in  Earthen  Veflels  with  a  Bladder  overit,and 
cool.     This  is  the  Vamijh  prepared  in  the  Sun. 

BfiylitiitbiOyi       Take   20  Ounces  of  the  Oyl,  called  Oy/o/twoi,  of  that  o(tht  Fruit  10 

Tp^hf'tbe  m  Drams,  give  them  5  or  5  Boils,  till  it  comes  to  be  a  little  TeBov).     Let  it 

^^undscaUid  ^^q]^  ^^j  put  to  it  J  Dr-ams  of  ^//ci-//w«^  powdered. 

TsilieSwines  Blood  ^\d Quichrhme  powder'd,  mix  them  well,  lay  this  Mix- 
ture on  the  Wood,  and>  when  it  is  dry,  fmooth  it  with  Pumice-Stones. 

Tak» 
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T  tike  o{  the  yamijh  frepsLvedin  the  Sun,  60  Ounces,  Stone-bhck  ABum^'^f^ '^^y  ^^^c\ 
(fuppofed  to  be  a  fort  oi Copperas)  diflblved  in  a   little  Water,    3  Drams  .**''"'"-^'' 
70  Drams  of  Lamp-Oyh  call'd  by  the  Portuguez^  Azeite  de  Candea.     It  is  pre- 

Sarcd  in  a  wooden  Vcflel,  as  the  prepared  Varnifhi  obferving  to  put  in  the 
amp-Oyl  at  twice. 

1  ake  of  the  Oyl  of  IVood  crude,  (called  by  the  Portugueze  A%eite  de  Pao)  f^^J;*!'"""'*' 
40  Drams,  of  the  Lamp-Oyl,  called  de  Candeuy  Crude  40  Drams :  It  is  pre- 
pared in  the  Sun  in  a  wooden  Veflel,  as  the  prepared  Varnifh, 

Take  10  Drams  of  C/iow^tfr,  20  Drams  oiVarniJb  prepared,  a  little  Oyl^edvjmUh. 
de  Catjdea,  or  Lamp-Oyl  ;  mix  them  well. 

Take  of  the  Tel/oip  Colour  10  Drams,   30  Drams  of  the  prepared  VarmJhyT.aow  vam'^ih. 
with  fome  Lamp-Oyl. 

Take   of  the  R»d  Varnijh  10  Drams,  of  the  Black  Vamijh^  4  Drams  ;  mix  ^^'^J,'}^""'''^ 
them  well. 

VI.  M.Colbert  being  pleafed  fome  time  fince  to  vifit  the  Academy  Royal  for  >?«  Examen  of 
the  Improvement  o(  Painting  and  SculpMre,  cxpreffed  bimfelf  to  this  Efteft,  pi,13"%7^. 
That  he  thorught  it  proper  from  time  to  time  that  the  Works  of  themoft£x-^o^b«"-j-*7. 
ceOent  Painters  fhould  be  Examined j  and  fuch  Obferv^uions  made  thereon  as  Ao.^i6d9. 
would  inform  others  wherein  the  Perfe^ionoi  z  PiSlurecondfts.  Which  hath 

been  ever  fince  praftifed  among  them,  as  the  beft  Means  to  carry  the  Art  of 
Patming  to  its  higheft  Perfection ;  fuch  an  Examen  of  the  be[iPi£iures  difclo** 
fing  many  Secrets  of  that  Art,  for  which  there  are  no  Rules,  and  opening  a 
Door  to  debate  many  important  Queftions  not  hitherto  treated  of. 

VII.  Here  is  a  Man  who  makes  more  lively  Counterfeits  of  Nature  in  ^''^^Lil\\f^ 
JVaxy  th2Xi  ever  I  yet  faw  in  Paintings  having  an  extraordinary  Adorefs  in  ifSJi  m  Lwr 
Modelling  the  figures  j  and  mixing  the  Colours  and  Shadows;  making  the  EyesJ^^]|f//»'^^^^  ^ 
fo  lively,  that  they  feem  to'kill,  excelling  all  things  of  this  Art  I  ever  beheld.  n.(5.  p.  99.  Nov. 

I  havealfo  feen  a  new  kind  of  Maps  in  Low  Relievo,  or  Sculpture;  for  Ex- ^"*  *^^^' 
ample,  the  Ifle  of  AntibeyUpon  a  Square  about  8  Foot,  made  of  Boards,  with 
a  Frame  like  a  Piilure  :  There  is  reprefented  the  Sea,  with  Shipc,  and  other 
Veflels artificially  made,v  ith  their  Oinnons,and  other  Tackle  of  Wood  fix^d 
upon  the  Surface,  after  a  new  and  moft  admirable  manner.  The  Rocks  about 
the  Idand  exaftly  formed,  as  they  are  upon  the  natural  Place  ;  and  the  Ifland 
itfelf  with  all  its  Inequalities,  and  Hills  and  Dales  ;  the  Town,  the  Forts, 
the  little  Houfcs,  Platform,  and  Cannons  mounted  ;  and  even  the  Gar- 
dens, and  Plat-forms  of  Trees,  with  their  green  Leaves  (landing  upright, 
as  if  they  were  growing,  in  their  natural  Colours  ;  in  Jine,  Men,  Beafts, 
and  whatever  you  may  imagine  to  have  any  Protuberancy  above  the  Level 
of  the  Sea.  This  new  delightful,  and  moft  inftrufiive  Form  of  a  Alaf^ 
or  wooden  Country,  you  arc  to  look  upon  either  Horizpntally,  or  fide-long, 
and  it  afibrds  equally  a  very  pkaiant  Objed. 

VIII.  Wlwtherthe  Way  mentioned  by-Kkeher  in  his Mandus  SubtevroHeuiro  colour  mt* 
will  fucceed  or  not,  is  much  doubted  by  fome  experienced  Men  ;But  *tiscer-  *''">  ^J'  -  ■  •  •  •• 
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tarn  that  a  Stove-cuuer  in  OsforJ,  Mr.  Birdy  hath  many  Years  fincc  found  out 
a  Way  of  doing  tlie  fame  thing,  in  eftcct,  that  is  there  mentioned;  and  hath 
praftifed  it  for  many  Years.  That  is,  he  is  ablefo  toapply  a  Colour  to  the 
out-fide  of  poliflied  Marble^  as  that  it  ftiall  fink  a  confidcrable  De^tb  into  tlic 
Body  of  the  Stone,  and  there  reprefent  like  Figures  or  Images  as  thofe  are 
on  the  out-fide  ^  deeper  or  (hallower>  according  as  he  continues  the  Appli- 
cation a  longer  or  Icfl'er  while. 

nary'finaufi'  ^^'  AuYtfakeY  StutgcttdtonWy  qui&  Gemmis&  Metallicis  Typis  Numrao- 
iuvititoastonryxxxm  Cudcndorum  Infculpendis  Artificiofus  eft,  Nomine  Chrifiophorm  Mul- 
man  Reifltn.  ^^i  ^^'  ^^^j.  Auruui  Aqua  Rcgis  folutum,  Oleo  Tartari  prascipitatum  at- 
179'  p«22.    '   queedulcoratum,  qucd  Aurum  julminans  dicunt,  dumin  Scutella,  quam  Ma- 

iwrtW^mvoczviX  y  tx  Lafide  Chahedcnico  color  is  unici  Pellucidi  O^jcAik/,  feu 
Cornei,  vitro  pro  Fufione  pracparato  Rubro  mixtum  &  Aqua  Fontana  Im- 
butum  tereret,  ad  facienda  Encaufla  feu  Smalta;  de  quibus  Ant.  NeriuSy  vcr- 
tcnte  Andrea  Frsfioy  egit  Lib,  6.  Anis  Vitraria^  invenit  iterate  tertium  codem 
Lahore,  quod  Color  Pulveris  iftius  Puniceus,  qui  per  dies  aliquot  ficcatus  in 
Vafculomanferat,quoufque  inter  terendum  ctiam  ad  Margimm  cffluxit,re- 
Ii£lis  tamen  puris  hinc  inde  Spatiis  Onychini  Coloris,  duriilimam  hanc  Gem- 
manly  quxLimamfpernit,  ita  profunde  penetraverit,  non  tantum  in  Scutella, 
fed  &  ipfo  Piftello,  &  diilrinxerit  Maculis  atque  Circulis  fat  ordinate  du£(is, 
ut  Color  hie  neque  fimplici  Aqua,  neque  Lixivia,  vel  acriori  alio  Liquore 
potuerit  deleri,  &quidem  fine  Politurs  elegantioris  Detrimento.  1/alis  ita- 
queTinfiura  perrepetitas  Triturasdidi.l*ulveris  tentatadenuo  aliquotics, 
in  fimilis  Coloris  alio  Vaiculo,  neque  vero  apparuit  poftea  ut  ante  unquam. 
Sed  hoc  imprimis  circa  Tinftionem  hujus  Vafculi  obfervandum  eft,  quod  fe- 
cundum  Texturam  GemmSy  tam  nudo  quam  armato  Oculo,  in  Tinda  Inter- 
na, &  Sincera  Externa  parte  Vafis,  notcntur  Fibra:  feu  dudus  Ciiculares  ; 
juxta  quosBradeisSucci  Lapidei  Novi  per  Intervalla  impofitis,  in  ejufmodi 
Mole  excrevi(fe  credendum  eft  ;  uti  Bez^ar  aliique  Lapides  Laminis  fuper 
accrefcentibusaugentur,  &  Ligna,  in  quorum  ultimorum  Trunco  Circuli 
icu  Annuli  defignant  fucci  annui  Numerum  &  Incrementa  :  adeo  ut  hie 
Purpureus  iW^Color  Lineis  pallidioribus  &  obfcuriorib us,  prout  vel  denfiores 
vel  rariores  Poras  molliorem  vel  duriorem  Texturam  ofFendit,  Circulares 
Ambitus  circa  Verticemaliquam,  veluti  circa  MeduUam,  feu  Cor  ut  appel* 
lant,  aut  Granum,aut  Paleam  in  aliis  Lapidibus  &Lignis,  fignaverit ;  inter- 
miftis  quoque  hinc  inde  Maculis  &  Spatiis  obfcurioribus.  Veluti  }lluft* 
Boyle  Specim.  de  Orig.  &  Virt.  Gemmarum.  Sed.  ir  p.  22,  23.  in  Adamame  & 
Granatis  acies  &  commifluras  tenuium  Bradearum  aut  Planorum  obferva- 
vit  ;  quod  Granum  Artifices^  feu  planam  Contexturam  non  diiSmilem  Fif- 
(ilitati  Ligni,  vocant. 

Jam  vero  Tingi  poffe  quoque  Marmora  &  Alabafira  &  OJfa  per  Lixiviatos 
&  acres  Succos,  hinc  inde  fcriptum  eft  :  quodfortaffis  de  Gemmis  fperanduia 
eft,  quando  Rob.  Boyky  Cit.  SecV.  2.  p.  123.  ex  iis  Tin£luram  manifeftam 
extradam  effe  fcribit,  alibi,  p.  43.  &  i^o.  per  Vapores  Minerales  tindoseffe 
OryftaOos  Petrofosy  atque  ^.  45.  ipfum  Sapphirum  per  Vapores  fubterraneos. 

Cum 
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Cum  dcnique  ex  Obfcrvationc  noftra  manifeflum  fit,  revcra  TmSam  cflTe 
Gcmmtm  ChalceJvniam,  quamvis  fortuito  acciderit,  neque  repetito  Proecflu 
fimile  quid  evenerit,  merebitur  tamen  Meditationem,  an  ex  Aftrorum  Fluxu 
aliave  abfcondita  potius  vi  venerit,  &  TentaixiefH  an  ex  Mixtura  Salium  & 
Succorum  Acrium  poffit  imitandoproducicjufmodi  Tinftura,  &quidem  fi- 
ne Igne,  ut  Splendor  &  Pelluciditas  Gemmae  non  dcflruatur,  Durities  au- 
tem  maneat,  adeoqnc  ipfa  Gemmae  pretiofitas  non  tantum  iervetur;  fed  & 
per  Tinduram  novam  crefcat* 

X.  Pafers  omitted. 

1.  A  Defcription  of  Scheiners  Stereographick  ParaDeloffram,  and  its    Imper-^9^^f^  do8|, 
feElkns  confidered  ,•  by  Mr.  J,  St.  Clarcy  vid.  fup.  Seft.  II. 

2.  A  I  able  of  Simpk  and  Mxd  ahursy  in  Latin^  Greek,  French,   and  Enr-n 

lijh  :  with  a  Specimen  of  each  Colour  prefixed  to  its  proper  Name  •  bv  Mr   *  ^^'^'^'^^' 
Rich.  mner.  '     ^ 

XI.  Accounts  of  Bo9ks  omitted. 

n*  21.  p.  383, 

1.  Entrctiens  fur  les  Vies  &  fur  les  Ouvrages  des  plus  excellens  Peimres  «.  39.?.  784 
Anciens  &  Modernes  ;  par  M.  Felibien.  ^ 

2.  An  Ideaoi  the  PerfeBion  o£  Painting  :  Originally  written  in  jFr^»cJ&,  by  °- *7.  p.  954, 
Roland   Freart,  Sieur  de  Cambray  i    and  rendered  Ei^lijh  by    7.  Evelin    Efn. 

F.R.  S.  Lond  1558.  in  %vo.  '      ^' 

3.  A   General  Idea  of  the  Art  oi Painting,  and  Relation  of  Seven  Confe-^'^'^'  ^^*^* 
rences  held  at  Paris  in  the  Academy  Royal,  for  the  Improvement  of  the  Arts 

of  Painting  and  Sculpture. 

4.  Optique  de  Portraiture  &  Peimure,  contenant  la  PerfpeElive,  Speculative 
&  Pratiqne  Accomplie ;  &c.  Par  Gregoire  Huret,  ,  de  T  Academie  Royale  de 
Peintme  &  Sculpture.    A  Paris^  1 570.  in  FoL 
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C  H  A  p.     X. 
Mufici. 

^c^Imm'^^'^'^  T  hath  been  longfince  obfen^ed,  That  if  a  Vtol-ftrif^^  or  Luti-Jhinii, 
^ri^^^%  Dr.  I  be  touched  with  the  Bow  or  Hand,  another  String  on  the  fame  or  ana- 
^*839.  Mar^  -*^  ^^^^  Inftrumcnt  not  for  from  it,  (if  an  Unifon  to  it,  or  an  Ottavcj  or 
An.  1677.   '     the  like^  will  at  the  fame  time  tremble  of  >its  own  Accord.   But  I  can  now 

add,  That  not  the  whole  of  that  other  String  doth  thus  tremble,  t)Ut  the 

feveral  Parts  feverally,   according  as  tliey  are  XJniJons  to  the  whole,  or  the 

rig,  221.       ^"^^  ^^  ^^^^^  String  fb  ft  ruck.     For  Inftance,  Suppofing    AC    to  be  an 

upper  OSia've  to  *  >,  and  therefore  an  Unifon  to  each   Half  of  it,    flopped 

at  /3.     If,  while  "-  y    is  open,  A  C  be  ftruck  i  the  two  Halves  of  this  o- 

ther,  that  is,  «  iS,  and  fi  y,  will  both  tremble  i  but  not  the  middle   Pdint 

at  i3.     Which  will  eafily  be  ebferved,  if   a  little  Bit  of  Paper  be  lightly 

wrapt  about  the  Strings  y,  and  removed  fucceffively  from  one  End  of  the 

String  to  the  other. 

Fig.  222.  In  like  manner,  If  A  D  bean  Upper  Twelfth  to  « <^,  and  confequently  ttn 

'Untfcn  tb  itsthree  Barts  equally  divided  in  /?,  y  ;  if*  </l,  beincfopen,  A  D, 

ibe  ftruclr,  its  three  Parts  *  0,    ^^  ^ ,  >  '^j  will  fev^rally  trcmhlt,  but  not 

*fe«  223.       the  Points  fiy.    I-n  Ul;c  manner,  if  A  E,  he  a  douhle  OSlave  to  *  S  the  four 

Quarters  of  this  will  tremble  '^hen  that  is  ftruck,  but  not  the  Points  iS,7,<^. 

So  if  A  G,  be  a  Fifth  to  *  w  ;  and  confequently  each  Half  of  that  flopped 

in   D>  an  Unifon  to  each  third  Part  of  this  ilopped  in  /8  j. ;  while  that  is 

ftruck,  each  Part  of  this  will  tremble feverally,  butnot  the  Points  0yy\  and 

while  this  is  ftruck,  each  of  that  will  tremble,  but  not  the  Point  D.     The 

like  will  hold  in  lefler  Comords  j  but  the  lefs  remarkably,  as  the  Number  of 

Divifions  incrcafes. 

This  was  firft  of  all,  (as  I  know  of)  difcovered  by  Mr.  MyiB.  Nobky 
M.  A.  of  Merton  CoSege  ;  and  by  him  fliewed  to  fome  of  our  Mu/icians^ 
*  about  three  Years  fincc ;  and  after  him  by  Mr.  Tho.  Pigot,  A.  B.  offVadham 
College  J  without  knowing  that  Mr.  Noble  had  difcovered  it  before.  I  add  this 
further,  (which  I  took  Notice  of  upon  Oceafion  of  making  Tryal  of  the  o- 
ther, j  that  the  fame  Stringy  as  «  5^,  being  ftruck  in  the  midft  of  f ,  each  Part 
being  -Vnffm  to  the  t)ther,  ^iH  -give  410  JW  Sound  at  aUy  but  very  confiifc^. 
And  not  only  fo  (which  others  have  obfervcd,  that  a  String  doth  not 
found  clear  if  ftruck  in  the  midft  j)  but  alfo,  it «  c^  be  ftruck  at  iS,  or  y^ 
where  one  Part  is  an  OSiave  to  the  other ;  and  in  like  manner,  if  «  «  be  ftruck 
'^g'22^.  at  i8  or  / ;  the  one  Part  being  a  double  OSiave  to  the  other.  And  fo  if  *  (" 
be  ftruck  in  y  or  /  ,•  the  one  Part  being  a  Fifth  to  the  other  ,•  and  fo  in  other 
like    Confonant  -Divifions  i  but  ftill  the  lefs  remarkable,  as  the  Number  of 

Divi- 
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Diviilofis  exKtctkStth,  This  md  the  former  I  judgp  to  depend  upon  one  and 
the  fame  Caufe,  viz..  the  Contemporary  Vibrations  of  the  feveial  Ufitfite. 
Parts»  which  make  the  one  tremble  at  the  Motion  of  the  other :  But,  when 
ilruck  at  the  rdpe&ive  Points  of  Divifions;  the  Sound  is  incongruous,  by 
Reafon  the  Point  is  diflurbed,.  which  fhoul/!  be  at  Reft. 

A  Lute-firittg  or  Viol-ftrutg  will  alfo  thus  anfwer  to  a  Confmiaiu  Nqu-  in 
Wind  Liftrumenu  :  But  not  fo  remarkably  to  the  Wire-fhings  of  an  Harfi^wi. 
And  we  feel  the  Wainfcot  Seats>  on  which  we  fit  oar  lean,  to  tremble  con-* 
ftantly  at  certain  Notes  on  the  Organ^  or  other  Vind  Infirum$nts ;  as  well  as 
at  the  fame  Notes  on  a  Bafs  Viol  I  have  heard  alfo  (but  cannot  aver  icjS^of 
a  thin  fine  Venice  Glafs  cracked  with  the  ftrong  and  lafting  Sound  of  a  Trum^ 
pet,  or  Cornet y  ("near  it)  founding  an  Untfou  or  a  Conjonam  Note  to  that  of  the 
Tone  or  7/«?  of  the  Glafs. 

Concerning  thcfe  Phanomenay  an  exquifite  Solution  is  given  by  Tix.  iVb-".  135.  p.  879. 
ci^s  Marfky  in  Dr.  Plat's  Natural  Hifiory  of  Oxfordshire. 

II.  The  Extent  of  the  7r«»//^^t  cannot  be  flriftly  determined ;  it  reaches  asn>f  DefcBs  of 
High  as  the  Strength  of  the  Breath  can  force  it :  But  by  confidering  itsiNTo/WTiSm^^t^Ma*"^ 
within  the  ordinary  Corapafs  of  the  Scale  of  Mufick  ("from  Doutk  Ofa-ut  toyoc^i  ^^Afr. 
-   C'fol-fa  in  alt)  the  Nature  of  the  highers  Notes  will  plainly  appear,     Thefe  n.  1 95.  p.  559* 
are  all  fet  down  in  the  Table ;  only  take  Notice,  that  the  Pri^lid  Notes  are  oa.' Inf  15^. 
imperfed,  not  exadly  in  Tune,  but  a  little  Flatter  or  Sharper  than  the  PI4- 
ces  where  they  fland,  according  as  for  j  is  fet  over  them. 
Here  we  may  make  two  Enquiries. 

1.  Whence  it  comes  topafs,  that  the  Trumpet  vfill  perform  no  other  Notef 
(!n  that  Compafs)  but  only  ihofe  in  the  Table^^  which  are  ufually  called  by 
Mujicians  Trumpet-Notes. 

2.  What  is  the  Reafoa  that  the  7/^,  iithy  lyh  and  i^hiskaeszre  out  of 
Tune,  and  the  others  exadly  in  Tune. 

In  this  Matter  we  may  receive  fome  Light  from  the  Trumpet  Mariney  an 
Inflrument,  though  as  unlike  as  poffible  to  the  7r«i«/^*  in  its  Frame,  one 
being  a  Wind-Liftrumenty  the  other  a  M)nochordy  yet  has  a  wonderful  Agree- 
ment wirh  it  in  its  EfFed. 

The  Sound  is  fo  like,  as  not  to  be  eafily  diflinguifiied  by  the  niceft  Ear, 
and,  as  it  performs  the  very  fame  Nvtesy  fo  it  has  the  feme  Defcdsas  ti'trum- 
pety  for,  if  the  Strings  be  flopt  in  any  Part  but  fuch  asS  produces  a  Trumpet-*  - 
Note,  it  yields  a  harfh  and  uncouth  (not  a  Mujical)  Sound. 

Let  OS  therefore  pP3ceed  to  our  firft  Inquiry,  and  examine  what  is  the 
Reafon  that  the  Trumpet  Marine  v^ ill  perform  no  other  but  the  Trunfet-Notes. 
It-  is  a  known  Experiment  of  two  Unifon  StringSy  that  flriking  one  of  them 
moves  the  other,  which  probably  proceeds  from  hence,  that  the  Impulfes  of 
the  Air,whica  are  made  by  one  String,  do  more  eafily  fet  another  in  Moti- 
on, which  lies  in  a  Difpofition  to  have  its  Vibraiiom  Synchronous  to  them,  . 
than  a  Third,  whofe  Motion  would  be  crofs. 

We  may  improve  this  a  little  farther,  by  obferving  that  a  String  will  move  • 
not  only  at  the  Striking  ^  an  Unifon,  but  an  Sth  or  x  ith,   though  after  a 
different  Manner*  If 


(  <fo«  ) 

Fii.^27*  If  an  Vfhfon  be  ftnick,  k  makes  one  intire  Vibration  in  the  'whole  String, 

and  the  Motion  is  moft  fenfibly  in  the  midft  at  m,  for  theie  the  Vibrations 
take  the  grcateft  Scope. 

Fi%.  328.  If  an  ith  is  ftruck,  it  makes  two  Vibrations  ;  and  the  Point  m  is  in  ai 

manner  Quiefcent,  and  the  moft  fenfible  Motion  at  n^  n. 

fig,  229.  If  a  1 2th  be  ftruck,  then  it  makes  three  Vibrations ;  and  the  greateft  Mo- 

tion at  J,  w,  f  ;  and  hardly  to  be  perceived  at  ^,  p.  So  that  in  Ihort,  this 
Experiment  holds,  when  any  Note  is  ftruck  which  is  an  Unifon  to  half  the 
String,  and  a  i2^A  to  a  Third  Part  of  it. 

Fig.  230.  In  this  Cafe/the  Vibrations  of  the  equal  parts  of  a  String  being  fynchro- 

nous^  there  is  no  Contrariety  in  the  Motion  to  hinder  each  other,  whereas 
it  is  othcrwife,  ii^Ncte  is  Vntfon  to  S,  that  docs  not  divide  the  String  into 
equal  Parts,  for  then  the  Vibrations  of  the  Remainder  r,  not  fuiting  with 
thofe  of  the  other  Parts,  immediately  make  a  Confufion  in  the  whole. 

Now  inihtTrumpet-Mariney  you  do  not  flop  clofe,  as  in  other  InflrumentSy 
but  touch  the  String  gently  with  your  Thumb,  whereby  there  is  a  mutual 
Concurrence  of  the  upper  and  lower  part  of  the  String  to  produce  the  Sound. 
This  is  fufficiently  evident  from  that.  That  if  any  thing  touches  the  String 
below  the  Stop,  the  Sound  will  be  as  effcdually  Ipoiled,  as  if  it  were  laid 
upon  that  Part  which  is  immediately  ftruck  with  the  Bvw.  From  kence 
therefore  we  may  coUeft,  that  the  Trumpet-Marine  yields  no  Mufical  Sound,  but 
when  the  Stop  makes  the  upper  Part  oit\\t  String  an  Aliquot  o(  the  Remain- 
der, and  conf equently  t>f  the  whole  :  Otherwife,  as  we  juft  now  remarked, 
the  Vibrations  of  the  Parts  will  flop  one  another,  and  make  a  Sound  Xuiu- 
ble  to  their  Motion,  altogether  confufcd,  '  * 

Now,  that  thek  Aliquot  Parts  ate  the  veryStops  which  produce  the  Trurilt* 
fet-Notesj  (hall  be  plainly  (hewn  in  the  treating  of  the  fecond  Inquiry,  wz. 
What  is  the  Reafon  that  the  7/A,  iithy  i^thy  14th  Notes  are  out  of  Tune  ; 
and  the  reft  exadly  in  I'une  ? 

All  Writers  of  the  Mathematical  Part  of  Alufick  agree, 

rHalf  1  fan  Eight 

That  by   \a  Third  Part  j  j  a  Fifth 

Shortnning  a<aFourth         >the  Sound  is  raifed  Ka  Fourth 
String  /a  Fifth  J  I  a  Sharp  Third 

VaSixth  J  La  Flat  Third. 

From  this  Foundation  all  the  other  Notes  are  derived.  The  Flat  and 
Sharp  Sixth  are  to  be  the  Flat  and  Sharp  7%ird  to  the  Fourh,  mid  the  7tb  the 
like  to  the  $th  :  The  Second  to  be  a  Fifth  to  the  Fourth  below,  cSTc  By 
this  Rule  let  us  examine  what  Notes  a  Atonochord  (retted  in  its  AUquot  Parts 
will  produce. 
^^  231.  &ippofe  the   Mnochord  F  to  confift  of  720  Parts,  and  its  Tone  DouUe 

C'fa-ut,  the  firft  Note  in  the  Table  -,  then  Half  of  it  will  be  3^0,  and  a  third 
Part  240,  &4. 

Now 


Now  I  ikyx  Erathigi  (or  &oppiitg  with  the  i'himib^  at  3^0  moft  prodnor 
;,  €/f»-«t;  beqaufe  3^0  being  jFulf  yao,  th^  Sotmd  will  Rife  an  Bight  £rom 
JpM^ilr  C-fa-ut.  A^in  3^  being  C-fa-utf  zm  mall  make  G-fthe-vt,  the 
Third  Note  in  the  Table ;  Waufe  240  being  juil  a  Third-fart  lefs  than 
^Ot  the  Sound  will  Rjfe  a  Fifth  firom  that  Note.  After  the  iame  nuuuMC 
proceeding  Step  by  Step  it  will  be  evident  that. 


i8o"» 
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^a  Fourth' 
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C'fol-fiMn  the  fourth^ 
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C-fol-fa 
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fifth 
6th  "^ 
tth  I  o 
pth  v'S 


loth 
1 2th 
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By  the  Tame  Reafoo^ 


jroo  >  which 
6JtC  is. lefs 
54  C  than 

.  5^ 


/ 

^ 


F-fa-vt 
B-Ja-bi-mi  flat. 


And  Coofeqnently, 


f02  4  the  rjxW}Nou  in  thef  Flatter  ^        ^  JB-fa-ti-mi  Flat, 
6$Tr      I  ithl  Table  is  *  < •S*^/OthanO"-^^ 


55tt      l3th(Httle 


5*  T 


4th.) 


(Flatter 


fA-la-m-rey 
^B-fa-bi-mi  Flat, 


Which. anfwcrs  the  Second  Inquiry. 


i>^L 


Kow  to  apply  this  (in  a.  few  wordsj  to  the  Trumpet y^  where  the  Notes  are 
produced  only  by  the  Different  Force  of  the  Breaih ;  it  is'  rcafonable  to  ihia- 
ginc  tlmt  the  ftrongeft  Blaft  Itaifes  the  Sound  by  breaking  the  Air  w^rhirfthc 
Tube,  into  the  fliorteft  Vibrations,  but  that  no  Mujical  Sound  will  railc,unlcf$ 
they  arciuited  to  fome  Aliquot  Party  and  fo  by  Reduplication  exaftly  meafur^ 
out  the  whole  I^ength,  of  the  Infirumenty  as  in  fig.  229.  for  otherwife  a'Re- 
mainder  will  caufe  the  fame  Inconvenience  in  this  Cafe,  as  in  Fig.  230.  To 
which  if  we  add  that  a  PifCy  beinjj  fhortened  according  to  the  Proportions 
we  even  nowdifcourfcd  of  inaAr/;7g,  Rat  fef  the  Sound  in  the  fame  Degrees, 
itrenders  the  CafcLof  the  Trumpet  juft  the  lame  \yith  die  Moncckrd.   ' 

ForaCtrrtiV/yj  tothis  Difcourfc,  v/e  may  obferre  that  the  Diftances  of  the 
Trumpet  iVi/W,Afccnding  contin\;ally,  d.ccreafed.in  Proportion  of  4,  t>  f*  t>t> 
in  ipfinitum.    For, 

Vol.  I.  liii  The 


(^10   ) 

CSccond        pNoteinthcTa-^Firft         7      ^^1 
The  <Third         >.blediflfers  £r6m<  Second       ^by<  f  >of  the  ^tntji% 
^Fourth/Cc.  ^  the  ^  Third,  (b'c.^     /ii 

n*  Oimfm  tf      nt.  Any  Strini  or  CA«r«/  of  A  Mufical  Inftnment  OftH  for^t  its  fuH  lAi^h  J 


fuch  is  the  Proportion  of  Lengths  ("taken  Jn  the  famt  String^  which  give 
thofe  Sounds.  And  (upon  a  like  Account^  we  aflign  to  a  Pijth  (t)r  Diapenu) 
the  Sefqui-aher  Proportion  (or  that  of  3  to  2  J  And  to  a  ?I;«r/A  ^or  D/Vi- 
^tf/«ro»>  the  SefquHertian  (or  that  of  4  to  3.)  And  to  a  Tone  (which  is  the 
Difference  of  a  Fourth  and  JFi/^Aj  the  &fjuH£i0ve  (  or  that  of  9  to  8  :) 
Uecaufe  Lengths  (taken  in  the  fame  Strw\)  in  thefe  Proportions,  do  give 
fuck  Sounds. 

And  funivcrfally)  whatever  Proportidn  of  Lcngrfis  (taken  in  the  fame 
—Sfrri^  equally  ftretched)  do  give  fuch  and  fuch  Sounds  ;  fuch  Proportions 
(of  Gravity)  we  aflign  to  the  Sounds  fo  given. 

But,  when  an  Eight  (or  OSave)  is  faid  (in  common  Speech)  to  confift  of 
11  Hemi'tomSy  or  6  Tones ;  this  is  not  to  be  underftood  according  to  the  Ut* 
•moft  Rigour  of  Mathematical  Exa£tnefs,  (of  fuch  6  Tonesy  as  what  they  call 
the  Diax^tickTone,  or  that  of  /n,  mii  which iS  the  Difference  of  a  Fourth  znd 
Fifth ;)  but,  as  txz&  enough  for  common  Ufe.  For  6  inch  Ycnes^  (that  is, 
the  Propbrtion  of  9  to  8,  6  times  repeated)  is  fomewhat  more  than  that  of 
an  OSlavey  (or  the  Proportion  of  2  to  i)  ;  And  confequently,  fuch  an  Hemi-^ 
towy  is  fomewhat  more  than  the  Twelfth-part  of  an  Eight  or  OBavef  or  Dia- 
fafon.  But  the  Diflerence  is  fo  little,  that  the  Ear  can  hardly  diftinguifhitt 
And  therefore  (in  common  Speech)  it  is  ufual  fo  to  fpeak- 

And,  accordingly,  when  we  are  dire&ed  td  take  the  Lengths  (for  what  arc 
calledther2ii/e7fii-w»fj)in  C?fowf«r/W  Proportion,  it  is  to  beunderfiood  (not 
to  be  fo  in  the  utmoft  Stridnefs,  but)  to  be  accurate  enough  for  common 
Ufe ;  for  placing  the  Frets  on  the  Neck  of  a  Vlcl,  or  other  Mufical  liiftrument  ; 
wherein  a  greater  ExaQnefs  is  not  thought  neceffary.  And  this  is  very  con- 
venient, bccaufe  (thus)  the  Change  of  the  Key  (upon  altering  the  Seat  of 
mi)  gives  no  new  Trouble,  for  this  doth  indifferently  ferve  any  Key  ;  and 
the  Diflfercnce  is  fo  fmall,  as  not  to  offend  the  Ear. 

But  thofe  who  chufe  to  treat  of  it  with  more  Exadnefs  go  this  way  to 

work. 

Prcfuppo(mg  the  Proportion  for  an  t>Bave  or  Dia-pafon)  to  be  that  of  1 
t©  I ;  they  divide  this  into  two  Proportionsi  not  juft  Equal  (for that  would 


Proportion  as  before;  and  interpofe  the  Middle  Number  3.  And  of  thcfe 
three  Numbers,  4,  3,  2>  that  of  4  to  3,  is  the  Proportion  of  a  Fourth  (or 
Dia-tejferon.)    And   that  of  3   to   2,  the  Proportion  for  a  Ftfth  (or  Dia- 

pinte.) 


f  ^11  ) 

ftnte.)  And  tWe  two,  »at  .t(^«ther,  nwke  up  that  of  an  OBave  (or  1M»^ 
f^ouj  that  of  4  to  2,  (or  2  to  i.)  And  the  Difference  of  thofe  fwo,  that 
of  a  ToiUt  or  p  to  8.    As  will  plainly  appear  in  the  ordinary  Method  of 

Mthipfyini  and  Dividing  FraEhonsy    That  is,  -^  x  '   =  A  s=  -i  ,    ^nj 

^P  ^    (|-. 

Thus  in  the  common  Scale  (ex  Gam-ut)  taking  an  OSime,  in  thefe  Note.s» 
la,  joj  fih  '^>  ^iyfih  f^y  ^  ;  fuppofc  from  E  to  e  ^placing  wi,  B-forb-mu 
which  is  called  the  Natural  Scale ;)  the  Lengths  for  the  Extremes  lay  la,  an 
OSiavey  are  as  2  to  i,  or  ii  to  6.  Thofe  for  la,  la,  ('in  &,  ^  yi/,  la,)  or 
»fi,  /fl,  (in  miy  fa,  foly  la,)  a  Fourthy  as  4  to  3,  or  i a  to  ^^  or  8  to 6.  Thofe 
for  //«,  ^f,  fin  /j,  fay  foly  lay  miy)  or  lay  lay  (in  Af,  m/,  /i,  /c/,  /a,)  a  i^A  as 
3  to  3,  or  12  to  8,  or  9  to  5.  Thofe  for  lay  mi,  the  J^iazeutickrTone  Cor 
Difiference  of  a  Fo«rfA  and  Fifth y)  as  9  to  8.  So  have  we  for  thefe  four  Notes 
Joy  lay  mi^  la,  their  Proportionate  Length  in  the  Numbers  i2y  p^S,  6. 

Then,  if  wc  proceed  in  like  manner  to  Divide  a  Fifth  (or  JUia-fentey)  la, 
foyfoly  loy  miy  OT  lay  tHtyfayfoly  kiy  or  the  Proportion  of  3  to  2,  into  near  E-* 
quals,  (taking  double  Numbers  in  the  fame  Proportion,  6,  4  ;  and  interpo- 
fing  the  middle  Number  5  ;)  of  thefethree  Numbers,  6y  5,  4;  that  of  6 1^  s, 
is  tke  Proportipn  of  a  Lejfer  HTmrd,  (called  a  Tn-hmetone,  or  Tone  and  half,> 
as  lay  fay  (in  lOy  miy  fa;)  And  that  cf  5  to  4,  is  the  Proportion  of  the 
Gftater  Thirdy  (commonly  called  a  Ditoney  or  two  T'ones,  (as  fay  lay  Yin  fa, 

fot  la^  which  two  put  together  make  a  Fifth,  as  3  to  2  ;  that  is  —  m  — - 
J   7     y  5         4 

ss  —  =^i  and  their  Difference   is,  as  25  to  24  :  That  is  —  )  —  (- ^ 
42  J       4     24 

So  have  we  for  thefe  3  Notes,  lay  fay  lay  their  Proportionate  Lengths  in  Num- 
bers, as  6y  5,  4.  \^^ 

In  like  manner,  if  we  divide  a  Ditoney  (or  Greater  ^irdy)  as  fay  la,  (in 
fay  foly  la^  whofe  Proportion  is  as  5  to  4.  (or  lo  to  9.)  into  two  near  E- 
tjuals)  by  help  of  a  middle  Number  ^  ;)  then  have  we  (in  thefe  three  Num- 
bers 10,9,  8,;  that  of  10  to  9,  for  (what  they  call;  the  Jjjfer  ToHe  :  And 
tijat  of  p  to  8,  for  {what  they  call  the  Greater  ^om. 

But,  whether  yi,  foly  (hall  be  made  the  Lejfer  (as  10  to  9y)  and  jo/,  lay  the 
Greater y  (  as  9  to  8  ; )  or,  This  the  Lejfer y  as  10  to  9,)  and  That  the 
Greater y  (asp  to  8,)  or  fome  time  This,  fome  time  That,  as  there  is  > 
Occafion,  (to  avoid  what  they  call  a  Schifm  ;)  is  fomewhat  indifferent. 
For,  either  way,  the  G>mpound  will  be  as  5  to  4 ;  and  the  Difference 

fwhich  they  call  a  Commay)  eiS  81  to  8o,    That  is^^—  =  —  >^-^== 

H         4  9         8       80 

I  i  i  i  1  Laftly 


litAl/,  tf 'fiwm  that  of  the  t^Himt-ttm  (m  L^tr  7%M)  la^  m^Jt^ 
wbdfe'  Pfopojtion  is  as  tf  to  jj'  we  tafeo  that  of  the  Tme,  fa;  mf,  (which  is 
the  I^fietence  of  a  Fbitrth  and  fifth)  as  9  to  8  ;  there  renuitis  for  the 

Hemi-Mie,  mi,  fa,   (or  la,  fa,}  that  of  itf  to  ly.     That  is  -^)  —  (^s 

SB  — 

Or,  the  Trt-Aflifi-Ww  (or  />/  V^hpfc  Proportion  is  zi  6  to  ^  ; . 

may  be  divided  into  three  near  y  taking  Triple  t^iimbers;  id  the 

CjimeProportion  i8,  i|S;  and  the  two  Interihediiles  17,  i60 
which  wiir  therefore  be  as.  1 8  as  ij'tb  itf,  and  as  16  to  ij  . 

«*    ■  ..    18    17'  16'    18       ^ 
That  IS,  —  X— ix—  =:—  =  ^  . 
17    itf    jy      MS 
Where-alfo  the  (^iwir  7si»,;whofe  proportion  is  aJ  51  to  &  or  18  to  iis;. 
is  divided  into  its  two  near  Equals  (cbraaloniy  called'  ^irii-tdMes,)  that  of 

iS'to  i7,ahd'thatof  17  td  f  5  :  That  is,  — xj7=i^.=  ^- 

'  And  the  Lejfer  Tme,  thai  of  10  to  y,   or  10   to   18;  may  be   in  lilte' 
manner  Divided  into  that  of  10  to  19,  and  that  of   19  to  18  ;   That  is^ 
10    I9'_  ao  _  16 
79^ii~  18  "~  9 

Which  Diviiions  of  th^  Gnater  and  teffer  Tone,  anfwer  to  What  is  wont 
to  be  de'figned  by  FTats  and  Sharfs. 

(So  that  0>y  this  f^mpofition  j  of  thefe  Eight  Notes,  /«,  fa,  fei,  la,  mi, 
fatfol,  la;  their! Prop oitrons  ftand  thus';  that  o(la,fd,  (oi  itit,  fa)  is  aS.  iff 
tpniS-L  T^  of  /ft  /^'j  *s  10  to  J),  and  thax  of  fol,la,  as  9  to  8  ;  (or  elfc 
that  of  fa,  fit,  as  9  to  S,  and  that  of  ^0^,  Id,  as  10  to  9,')  That  of  la,  mi,  as 
9,to  8.  And,,  if  eithpr  of  zhp  Ta^es  (Greift^  ox  i-^fr}^  chance  to  be  divided 
(by  Flats  of  simfs)  into  (ivhat  they  cail^  Hemi-tones,  their  Proportibhsare'to 
be  fw^  a?  is  :Uteady  meqtionpd.     ,     -,   ,  .     -    ,  ,  j 

i.,TJiere  jji^y  be  f  Jilje  .D^vifiop  o£  a  FDfw/J,  (pr  iJi^ft?^frff«).intpt^6  I'Jeir. 
Equals:  And  oY  fome  others  of  thefe,  into  thi^ec TJJcar Eqiials.  WHiChitugHc 
bffoC  pfe  for  (vhat  they  were  wont  toj:al)^  the  ChrotkiOick  a'jid  £^r«ioW(i 
Mitfitk.  f  lu,  thole. forts  of  M^c^t  having  been  long  Hiibe  laid aiide, there  19 
now  no  need  of  thefe  Divifions,  as  to  the  Aitjick  now  in  Ufe. 

tWmm^'M'  IV- 1  tljink  ItisEvident  that  the^A^e  in  the  Or^fflys  intended  to  Expfift 
•f  JiOrgiw}  a  DUliniS  Sound  at  fuch  a  Pitch;  that  is,  in  fuch  a  Deterihiiiate'De^W  of 
K'  ni*  Gravis  or  Aattatefs  i  or  (as  it  is  now  called)  ^atmfs  or  Sharftiefs;  ^xiA  the 
Vi**r  fioa  Relative  or. Comparative  Confidcration  of  Two  (or  liidr;)  fuch  SdUtidTS  8if 
JO  J  p.  I  jB.  jjggj^g  jjf-  piat„gjf  or  Sharpnefs,  is  the  Grotmd  of  (who:  we  call^J ;  CaKord, 
and  CiftpTi* ;  that  is,  a  Soft,  or  Harih  Coihcitfence.       „  --     ' 

■    No*, 


Kow,  concerning  this,  there  were  amohgft  the  Ancient  Gneksy  Two  (the 
moft  confiderable)  Sefts  of  Muficiam  :*  the  Artlioxmans^  and  Pythagoreans. 

They  both  agreed  thus  far  ;  that  Diortejjferonj  and  Dia-pente^  do  together 
flaake  up  Dia-fafon ;  That  is  ("as  we  now  fpeak,  a  Fuurth  and  /t^A;  do  to- 
gether nlake  an  E^hth  or  OBave  :  And,  the  Difiercnce  of  thofe  two,  of  a 
Fourth  and  Fijih^  they  agreed  to  call  a  Tow,  which  we  now  call  a  fVhoU 
Note. 

Such  is  that,  (m  our  prefent  Mkfick^  of  Ai,  w/,  (or,  as  it  was  wont  to  be 
called,  rey  mi)  For  /a,  jOyfol^  la^  or  mi^fa^foly  la^  is  a  pcrfed  Fmrth  :  And 
'^>  A  M  '^j  »rf>  OT  Ai,  «r/,  >»,  /o/,  /tf,  is  a  perfoft  H^A ;  The  Difference  of 
which  is //I,  M,  which  is  what  the  6^r^db  call  tbt  Dia-oMtick-TiM ;  which 
doth  Disjoin  two  Fmrths  (on  each  fide  of  it  ,0  and  being  added  to  either  of 
them  dbth  make  a  Fifth;  Which  was,  in  their  Ahificky  that  from  M/^  to 
J>aramefe ;  that  is  in  our  Mujkky  from  A  to  B  :  Suppofing  mi  to  fland  in  B* 
fa-bhmiy  which  is  accounted  Its  Natural  Pofition. 

Now  in  order  to  this,  Arijhxemis  and  his  Followers  did  take  th^t  of  a. 
j%nti,  as  a  Known  //ir^nvs/, . by  the  Judgment  of  the  Ear;  smkI  that  of  a 
^ih  likewifc  ;  And  confequently  that  of  an  OSuvey  as  the  Aggregate  of 
both  ;  and  that  of  a  Tem^  as  the  DiflS^encc  of  thofe  Twa 

And  this  of  a  Tone  (as  a  Known  Interval)  they  took  as  a  common- Mea* 
fare,  by  which  they  did  Eftimitte  oxhtrlntertrals  :  And  accordingly  they  ac- 
t:ptintcd  a  Fourth  to  contain  two  T/mis  and  a  Half;  a  Fifth  to  contain,  three^ 
*7oi2i9r  and  a  Half,  and  confeqaemly  an  Eighth  to  contain  fix  lines;  or^fiw^ 
Tones  and  rw^o  Half  Tones. 

And  at  this  Rate  our  PraRicaf  A&ficians  talk  of  Notes  and  ILdf  Notes,  an- 
this  Day;  fuppofing  an  0£iave  to  confift  of  Twelve /foii/Wowj,   or   Half 
Not^f. 

'  But,  Pythagoras  and  thoft  who  follow  him,  not  takihg  the  Ear  alone  to  be  a 
Competent  ^idge  in  a  Cafe  fo  nice  ;  chofe  to  diftinguifli  thefe,  not  by  Equa^^ 
Imervahy  but  by  Due  Proponims :  And  this  is  followed  by  Za>^'iM,i^^^,Girtfr, 
and  others,  who  treat  oi  Sfectdative  Mufkk  in  this  and  the  laft  Age.  Accordr^ 
ingly  they  accounted  that  of  an  OHoviy  to  beyWhen  the  Degree  of  Grq^js. 
or  Acutenefs  of  the  one  Sound  to  tiMM:  of  the  other,  is  Doubl^  or  as  2  %o  i ; 
that  of  a  Ftfthy  when  it  is  Seffui-almy  or  as^  to  2  ;  that  of  a  B6$i¥th  when 
SefquHertiany  or  as  4  to  j.   Accoundogtlmt  the  Sweeteft  Frc^K^i^n,  whiph. 
is  exprefs'd  in  the  fmalleft  Numbers,  ikkI  thftreibw  (itekt  to  the  Umfan}  that 
^  an  OBavey  2  to  i,  then  that  of  a  Fifth,  3  to  2.  aiui  tbea  that  of  a  Runb^ 

4  to  3. 

/  And  thus  that  of  a  Fourth  and  j^//i&  do  together  mak^^n  Eig/M  i  For 

-^  X  -^  ^  —  ^  —  ^2,   or  the   Proportion  of  4  to  3,    compounded 
J       3         2         I 

with  that  of  3  to  2,  is  the  fame  with  thar  of  4  to  2,  or  2  to  i.    And  con- 
fequently, the  Difiercnce  of  thofe  two,  which  is  that  oiaToney  orFuIl  ]^otc, 

is  that  of  9  to  S.    For— )    —   (  ,7  >  or,  if  out  of  the  Prorortion  of  3  to 

•  320 

2,  we  take  that  of  4  to  3 ;  the  Refult  is  that  of  9  to  8.  NoWf 


(  <«4  ) 

Now,  according  to  this  Computation,  it  is.  manifiift,  That  an  OSave  1^ 
fomewhat  lefs  than  Six  FuB  Notes.  For  (as  was  firft  demonftrated  by  Eu- 
ilid^  and  fincc  by  others)  the  Proportion  o£  s  to  8,  b^ing.fix  Times  com* 

A       p       9        p    • 
pounded,  is  fomewbat  more  than  that  of  a, to  i*    For  -^  *'o'  ^*T  ^  "?"  - 

X— N^-^s'^^      ■  >  IS  more  than  '--^ — =  — . 
8      3      252144  262144.       I. 

This  being  the  Cafe  ;  they  allowed;  (indifputably^-  to  that  of  the  Dkt- 
^emickToneiloy  mi  J  the  full  Proportion  of  p. to  8,  as  a  thing  not  to  be  al- 
tered ;  being  the  Difference,  oi  the  Dia^peute  aod  Dia-ujferouy  or  the  Bfib^ 
^and  fmrth. 

All  the  DifEciilty,  was,  Hpw  the  remaining  Fourth  imiyfoyfbl^  /4,>fhouUL 
be  divided  into  three  parts.  To  as  to  anfwer  (!pretty  nearjt  the  Ari/hximau^ 
Two  Tones  and  a  half:  And  might,  altogether  make  up  the  Proportion  of  4^ 
to  3 ,  which  is  that  of  a  Rurth  or  Dinrtejferon*. 

Many  Ainempts  were  made  to  this  puirofe :  And  according  to  thofoc 
they  gave  Names  to  the  Different  Genera  or  Kinds  of  Mufick,  (the  Diatonick^, 
€33romatUky  and  E^armonick  EUnds,/  with  the  feveral  S^ecUsj  or  lefTer  DiiHn*- 
ftions  under  thofe  Generals. 

The  firft  was  that  of  £.!ic/i^  Twhich  did  mod  generally  obtain  for  many- 
Ages  ;  /Which  allows  to  fihjoly  and  to  foly  la,  the  full  Proportion  of  5^  to  8  ^ 
Apd.therpfore  to  fa,  fol,  la,  (which,  we  call  the  Greater  ^Urd)  that  of  81  to^ 

/%  f\  fir 

6j^  CFor^  y^Q^T*    -^^^>  confequently,.  to.  that  of  AC,  fa^    whicht 

is  the  Remainder  to>  Fourth),  tliat  of  256  to  243.    For   — A         (       1^ 

^4       3      *43 
that  is,  if  out  of  the  Proportion  of  4  to  3  we- take  that  of  8i  to  ^4,  the- 

Refult  is  (hat  t)f  25510  243.  To  this  they  gave  the  Name  of  Limma  (^H**y 
that  is,  the  Remaitider  (to  wit,  over  and  above  two  !?o»^j J  But,  in  com- 
mon Difcourfe  ("when  we  do  not  pretend  to  fpeak  nicely,  nor  intend  to  be  fo 
tmderftood/ it  is  ufual  to-  call  it  an  HemHone,  or  Halj-Nne,  jfas  being  very 
near  it)  and  thc=other.  Two  U/hok  N6tes.  And  this  is  what  PtQkmy  calls 
Diatcnum  Ditonum,  (of  the  Dtatonkk  bind  with  Tho  FuU  Tines.) 

Againft  this  it  is  Objefted  (as  not  the  moft  convenient  Divifion)  that 
the  Kumbers  of  81  to  64,  are  too  great  for  that  of  a  Ditone,  or  Greater 
Tthird  'y  which  is  not  Harfh  to  the  Ear  ,•  but  is  rather  Sweeter  than  that  of  a^ 
Single  Tone,  whofe  Proportion  vs  9  to  8.  And,  in  that  of  2545  to  243,  the 
Kumbers  are  yet  much  greater:    Whereas  there  are  many  Pr^>ortions  (ac 

-?r,  — ,  ~t  —t  iti  finallcr  Nxunbers  than  that  of  9  to  8.  j  of  which,  in 

this  PIvifiQB,  there  U  no  Notice  takea 


To  RcSific  this,  there  is  another  Divifion  tholight  more  convenient  j 
%hich  is  PtoUm/s  Diatonum  bnenfum  (of  the  Diatonick  Kind,  more  Litenfe 
or  Acute  thzn  that  other.)  Which  inftead  of  two  PUB  Tones  foffOy  fj^  la^ 
aifigns  (what  we  now  caiy  a  Greater  and  a  LeJJer  Tone  ;  (which  by  the 
tnore  Nice  Ab/kians  of  this  and  the  laft  Age  feems  to  be  more  embraced  J 
Afligning  to  foj  fol^  that  of  9  to  8,  (which  they  call  the  Greater  Tone  ; ) 
and  to  Joly  hy  that  of  lO  to  9,  Twhich  they  call  the  Lejfer  Tone:  )  And 
therefore  to  y»,  la^  (the  Ditone  or  Greater  Third)  fhat  of    5  to  4.    (For 

—  X  2-=-^=— .  ^    And  confequently  to  iw/>  fa^  (which  is  remaining 
.9804 

of  the  Pourih)  that  of  x5  to  15.    Vox  —  )   —  ^  —  .       That,    if    out 

of  that  of  4  to  3  we  take  that  of  y  to  4,  there  remains  that  of  i5  to  i  j. 

Many  other  ways  there-are  Cwith  which  I  flxall  not  trouble  yon  at  pre- 
(nt)  of  dividing  the  Fourth  or  Dia-tefferony  or  the  proportion  of  4  to  3,  in* 
to  three  parts,  anfwering  to  what  (in  a  loofer  way  of  Expreffion)  we  cell  an 

tialf  Noley  and  two  ff^jok  Notes.     But  this  of— ^— x  —  =s-i      is  that 
^  ij      8      9        3 

which  is  now  received  as  the  mbft  propet. 

To  which  therefore  I  (hall  apply  my  Difcourfe  ;  Where  —  is  ("what  tve 

calU  the  Henri-Toney  or  Hulf-Notey  in  miy  fa ;        that  of  the  Gr(etter  Toney  in 

fay  fvly  and  —  the  LeJ/er  Toney  in  /o/,  Ai. 

9 

Only  with  this  Addition;  That  each  ofthofe  Tonesy  is  (^upon  Occafion 

by  Flats  and  5fe/»yj  Tas  we  now  fpeak)  divied  into  two  Hmi-tonesy  pr  Half 

Notes !  Which  anfwers  to  what  by  the  Greeks  was  called  ABaatio  qttoadAbdos 

(thQ  Change  of  A&od ;)  and  what  is  now  done  by  removing  mi  to  another 

ir        vT       I     9         '8       18^17        J  10      ao      ao     19 
Key.    Namely -^=—  =  — x-^;  and  —  =  -     =  —  x  -^. 
•^  ^   i        16      ij     16  9        18       19     18 

Thus  by  the  help  of  Ftats  and  5&^/x  (dividing  each  whole  tfotey  hlb\%lAkt 
Greater'  or  Lejfer ,  into  two  Half  Notes y  or  what  we  call  fo,)  the  whole  O^ave 
Is  divided  into  Twelve  parts  or  Intervals  (contained  beween  Thirteen  Pipes) 
which  SLTC  commonly  called  Ifimi-tones  or  lialf  Noteiy* Tict  that  each  Is  prccife* 
ly  HalfcL  Notey  but  fome  what  near  it,  and  (b  called.  And  I  fay,  by  Plats  ana 
Sharps;  For  fometime  the  one,  fotnetime  the  other  is ufed.  As  for  Inftance, 
a  Flat  in  D,  or  a  Sharp  in  C,  do  either  of  them  denote  ii  Middling  Sound 
(though  not  precifely  in  the  Midfl)  between  C  and  D ;  Sha-'-per  than  Q  and 
Platter  than  D. 

Accor- 


(  M  ) 

•th^r.  twb. 


B  <  C  .. I  ..  D  >  t  .  E  .  F  ..f  X iG^  t .«  *.,  t .  ^' 

mi  .fa  .t   .  /o/  .  i  .  £t .  ya .  t  .  /«/  .  t  •  ^  <  t  •  "» 

i<  i8   17   ao   i>   i<  ~  i8   17   ao  19   18   17 
I)  17   i^   >9   >S   17  17  16       19  Id'  17   >i< 


t     r    :    •      9      • 


2 
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And  fo  in  Mch  OiJave  ,  fucceffively  following.    And,  if  the  Pip$s  in  eaefe 
'  49^^nirjbe'' fitted  to  Sounds  in  thefe  Proportions  of  Gnevity  and  Acutmefsy  \v 
will  be  fuppofi^^  (according  to  this  Hypothefis)  to  be  perfeftly  Proportioned. 

But,  inueaa  of  thefe  fuccefTive  Proportions  o£  each  Hemi-tone;  it  is  found, 
tieceffary  (if  Wo  not  miftakethe  Praftice)fo  to  order  the  i^.  Pipes  (containing 
.12  Jb/^rv/i/^  w^iich  they  call  Hwi-tones)  as. that  their  Sounds  (as  to  Grotty 
.and  Acu^enefi)  be  in  Continual  Proportion,  ,(^ch  to  its  neiut  follo.iKring,  in 
^e  and  the  lame  Proportion ;)  which  all  togetherihall  compleat  that  of  an 
'  OStofve  or  Dia-pafbn^  as  2  to  i.    Whereby  it  comes  to  pafs  that  each  pipt 
doth  not  exprefs  its  proper  Sound,  but  very  near  it,  yet  fomewhat  varying, 
from  it ;  Which  they  call  Bearing ;  which  is  fomewhat  of  Impec&dion  in. 
this  Nobk  Inftntmem    the  Top  of  all. 

It  may  be  asked, '  Why  may  not  the  Pipes  be  fo  ordered,  as  to  ha\'e  tlieiin 
.  \Sounds  in  juft  Proportion^  as  well  as  thus  Searing  i 

I  anfwer,  Itmight  very  well  be  fo,  if  all  MufiA  were  Compofed  to  the  (ame 
Keyy  or  (as  the  Greeks  call  it)  the  fame  Mode ;  As  for  Inftance,  if,  in  all 
Gompofitions,  ^yrr,  were  always  placed  in  B-fa-bi-mi,     For  .then  the  P//<r 
might  be  ordered  in  fuch  Proportions  as  I  have  now  deiigned. 

But  Mufiad  Contfofitions  are  made  in  a  great  Variety  of  Atodes,  or  with  great 
Divcrfity  in  the  Pitch.  Mi  is  not  always  placed  in  B-fa  bi-mi ;  but  fometimes 
in  E'ln-miy  fometimes  in  A-la-mi-rej  Sec.  And  (in  Summ)  there  is  none 
of  thofe  12  or  13  Pipes  but  may  be  made  the  Seat  ofmJ.  Andj  if  they  were 

exadly 


exaftly  fitted  to  any  one  of  thcfe  Cafes,  they  would  be  quite  out  of  Order 
for  all  the  reft. 

As  for  Inftance,  If  wi,  be  removed  from  B-forb-miy  Tby  a  Flat  in  Bj  to 
E'lanti :  Inftead  of  the  Proportions  but  now  defigned>  they  muft  be  thus 
ordered. 


B.t.Ct.D.H.E.F.J-G.i.a.b 
fa  .  i  .  fol .  tt  .  la  .  tt  .  mi  .fa  .  it  .  fol  *  It  *  la.  fa. 

17     16     19    18     17     16     17    17    i^      "9     18    15 


where  *tis  nianifeft,  that  the  Removal  of  mi  doth  quite  diforder  the  whola 
Series  of  Proportions.  And  the  fame  would  again  happen,  if  mi  be  removed 
from  E  to  A  (by  another  Flat  in  E.^  And  again,  if  removed  from  to  A  to  D» 
And  fo  perpetually.  Btt  the  Hemitones  being  made  all  equal,  they  do  indif- 
ferently anfwer  all  the  Pofitions  of  mi  ("though  not  exadly  to  any :)  Yet 
nearer  to  forae  than  to  others.  Whence  it  is,  that  the  fame  Tune  founds 
better  at  one  Key  than  at  another. 

It  is  asked,  Whether  this  may  not  be  remedyM  ;  by  interpofing  more 
Pipes ;  and  thereby  dividing  a  Note,  not  only  (as  now)  into  Half-Notes^  but 
into  Quarter-Notesy  or  HalfQuarter^NoteSy  &c. 

I  anfwer;  It  may  be  thus  remedyM  in  Parti  (that  is,  the  Imperfe&ion 
might  thus  be  fomewhat  lefs,  and  the  Sounds  fomewhat  nearer  to  the  Juft 
Proportions  :)  but  it  can  never  be  exaftly  true,  fo  long  as  their  Sounds  (be 
they  never  fo  many)  be  in  continual  Proportion  ;  that  is,  each  to  the  next 
Subfequent  in  the  fame  Proportion. 

For  it  hath  been  long  fince  demonftrated,  that  there  is  no  fuch  thing  as 
a  juft  Hemitone  piudicable  in  Mi/ick  (and  the  like  for  the  Divifion  of  a  Tme 
into  any  Nunt)er  of  equal  Parts ;  three,  four  or  more.)  For,  fuppofing 
the  Proportion  of  a  Tone  or  FuUNoU,  to  be  4  (or,  as  9  to  8  )  that  of  the 
Half  Note  muft  be    as  V  %  to  V"  8  ,•  that  is  as  3  to  V  8,  or  3  to  2  1/  2.) 

4 

which  are    lacommenfurable  Quantities.    And  that  of  a  Quartet-Note^  asV  9 

to  V  8,  which  is  yet  more  Incommenfurate.  And  the  like  for  any  other 
Numberof  equal  Parts,  which  will  therefore  never  fall  in  with  the  Pro- 
portions of  Number  to  Number. 

So  that  this  can  never  be  perfedly  adjufted  for  all  Keysl'without  fomewhat 
of  Bearing)  by  multiplying  Pipes ;  unlefs  we  would  for  every  Key^  or  every 
different  Seat  of  mi)  haine  a  different  Set  of  PifeSy  of  which  this  or  that  is  to 
be  ufed,  according  as  (in  the  Compofition)  mi  is  fuppofed  to  ftand  in  this 
or  that  Seat.  Which  vaft  Number  of  Pipes  f  for  every  OSiave)  would  vaflly 
increafe  the  Charge  :  And  {when  all  is  done)  make  the  whole  Imprafti- 
cable. 

Vol.  I.  K  k  k  k  V.  S. 


(  6tS  ) 

* 

fbei^J^'ioi'*^  V.  51  Salvettiy  about  4  Years  ago  invented  a  New  Tuning  of  the  Ancient 
hy  s.  saivctti.'  LyYOrViol  with  the  ufual  1 3  Strings  ;  by  means  of  which  Tuning  it  is  rendet'd 
I'ug^Ao!  JS/**  ^*^^l'y  perfeft,  fotbat  you  may  exprcfs  upon  it  all  Concords^  Difmds,  andalfo 

the  ImperfeB  ContordSy  as  Sevenths^  Sixths j  &c.  as  well  as  upon  any  Virgmal 
that  hath  the  Quarters  of  Notes  upon  it.  »Tis  true,  'tis  only  for  melan- 
cholly  and  padionate  Matter^  and  not  for  Divijion,  as  is  the  proper  Nature 
of  the  Lyra.  I  (hall  only  add,  that  with  the  abovefaid  Tunings  it  afcends  in 
Alt  as  high  zs.G-fol-re-ut ;  and  defcendsas  low  as  Doubk  C-j^-at  ;  and  caa 
make  every  where  the  fame  Concords  as  above. 

}atfu^\f/'of     VI.  I.  I  take  it  for  granted,  that  much  of  the  Reports  concerning  the- 
Mofick  in  fqt.    great  EfFefts  of  Mufick  in  former  Times,  beyond  what  is  to  be  found  in  lat- 
llZneTl'lyDT.  ter  Ages,  is  highly  Hyperhlkaly  and  next  Door  to  Fabulous ;  and  therefore 
7*^2^  AugV'    g^^*^  Abatements  muft  be  allowed  to  the  Elogies  of  their  Mufick. 
Ad.  169Z.  '  a.  We  muft  confider,  That  Mufick  (to  any  tolerable  Degree Jt  was  then   (if 

not  a  new,  at  leaft)  a  rare  Thing,  which  the  Rufticks,  on  whom  it  is  re- 
ported to  have  had  fuch  Effeds,  had  never  heard  before ;  and  on  fuch  a  little 
Mufick  will  do  great  Feats ;  as  we  find  at  this  Day,  a  Fiddlt  or  a  Bag-pipe 
at  a  Country  Morice  Dance. 

3.  We  are  to  confider,  that  their  Mufick  (even  after  it  came  to  fome  good 
Degree  of  Perfedion)  was  much  more  plain  and  fimple  than  oursnow-a-days. 
They  had  not  Conforts  of  two,  three,  four  or  more  Parts  or  ibices  :  But  one 
ilngle  Voice  or  fingle  Inflrument  a- part ;  which  to  a  rude  Ear,  is  much  more 
taking  than  more  compounded  Mufick.  For  that  is  at  a  Pitch  not  above 
their  Capacity  ;  whereas  this  other  confounds  it,  with  a  great  Noife,  but 
nothing  diflinguifhable  to  their  Capacity. 

4.  We  are  to  confider,  that  Mufick  with  the  Ancients  was  of  a  larger  Ex- 
tent than  what  we  gall  Mufick  no w-a-days :  For  Poetry  and  Dancing  (ox  come- 
ly Motion^  were  then  accounted  Parts  oiMufidiy  when  Mufick  arrived  to  fome 
Perfedion-  Now  we  know  that  Verje  of  it  felf,  if  in  good  Sieaiures  and  affe- 
dionate  Language,  and  this  fet  to  a  Mufical  Tune,  and  fung  by  a  decent 
Voice,  and  accompanied  but  wiihfoft  Infirutnental  Muficky  if  any,  fuch  as  not 
to  drown  or  obfcure  the  emphatick  Expreffions  (like  what  we  call  Recitative 
Mufick)  will  work  ftrangely  upon  the  Ear,  and  move  all  Affeftions  fuitable 
to  the  'tune  and  Ditty ;  (whether  brisk  and  gleafant,  or  foft  and  pitiful,  or 
fierce  and  angry,  or  moderate  and  fedate)  eipecially  if  attended  with  a  Ge- 
fiure  and  AEiion  fuitable.  For,  'tis  well  known,  that  fuitable  ASiing  on  a 
Stage  gives  great  Life  to  the  Words,  Now  all  this  together  (which  were 
all  Ingredients  in  what  they  called  Mufick)  mufl  needs  operate  flrongly  on 
the  Fancies  and  Affeftions  of  ordinary  People,  unacquainted  with  fuch  kind 
of  Treatments.  For,  if  the  deliberate  reading  of  a  Romance  (when  well 
penn*d^  will  produce  Mirth,  Tears,  Joy,  Grief,  Pity,  Wrath,  or  Indignation, 
fuitable  to  the  refpecSive  Intents  of  it,  much  more  would  it  fb  do,  if  ac- 
companied with  all  thofe  Attendants. 

5-  You. 


(  <fi5>  ) 

5  You  will  ask>  perhaps,  why  may  not  all  this  be  now  done,  as  well  as 
then  ?  I  anfwer,  no  doubt  it  may,  and  with  like  Effcd^  if  an  an  Addrefsb* 
made  in  proper  Words,  with  moving  Arguments,  injuflMeafijres,  (Poetical 
or  Rhetorical)  with  the  mfhatick  fVcrds^  Words  fet  in  fignal  Places,  pronoun- 
ced with  a  good  Voice,,  and  a  true  Accent,  and  attended  with  a  decent  Ge- 
fture ;  and  all  thefe  fuitably  adjulled  to  the  Paffion,  Aflfeaion,  or  Temperof 
Mind,  particularly  defigned  to  be  produced,  (be  it  Joy,  Love,  Grief,  Pity, 
Courage  or  Indignation)  will  certainly  mw  as  well  as  thmj  produce  great 
EfFefts  upon  the  Mind,  efpecially  upon  a  Surprize,  and  where  Perfons  arc 
not  otherwife  pre-engaged :  And  if  fo  managed,  as  that  you  be,  (or  feem 
to  be)  in  earneft  ;  and  if  not  over-aded  by  apparent  AfFeaatiai. 

6.  We  are  to  confider,  that  the  ufual  Defign  of  what  we  now  csMA^fick, 
is  very  different  from  that  of  the  Antients.  What  we  now  call  Mj/fci,  is 
but  what  they  called  Hamtonick  ;  which  was  but  one  Part  of  their  Afufick^ 
Cconfifting  of  Words,  Verfe,  Voice,  Tune,  Inftrument,  and  Afting)  and 
we  are  not  to  exped  the  fame  Effedof  one  Piece  as  of  the  whole. 

7.  When  Mufick  arrived  to  great  Perfedion,  it  was  applied  to  particular 
Dcfigns  of  exciting  this  or  that  particular  Affeftion,  Paffion,  or  Temper  of 
Mind  ;  the  Ttunes  and  Meafures  being  fuitably  adapted  to  fuch  Defigns. 
But  fuch  Defigns  feem  almoft  quite  negleftcd  in  our  prefent  Mufick.  The 
chief  Defign  now,  in  our  moft  accomplifhed  Mufick^  being  to  pleale  the  Ear ; 
when  by  a  fweet  Mixture  of  different  ^arts  and  Voices^  with  Cadences  and 
Comri  intermixed,  a  grateful  Sound  is  produced,  which  only  the  Judicious 
Mufician  can  difcem  and  diftinguifh. 

8.  'Tis  true,  that  even  this  Cow/^wK^Afw/ci  admits  of  diflferent  Charaliers^ 
fome  are  more  brisk  and  airy ;  others  more  fedate  and  grave ;  others  more 
languid ;  as  the  different  Subjefts  do  require.  But  that  which  is  mofl  pro- 
per to  excite  particular  Paffions  or  Difpqfitions,  is  fuch  as  is  more  Simpk,  and 
Vncompounded :  fuch  as  a  Nurfe's/rt»^«/V7«wf,  lulling  her  Babe  to  fleep  ;  or  a 
continual  Reading  in  an  Even  Tone;  or  even  the  foft  Murmur  of  a  little 
Rivulet,  runnhig  upon  Gravel  or  Pebbles  ;  inducing  a  quiet  Rcpofe  of  the 
Spirits.  And  contrariwife,  the  Brisknefs  of  a  Jif^y  on  a  Kif  or  Violiny  exci- 
ting to  Dance.  Which  are  more  Operative  to  fuch  particular  Ends,  than, 
an  Elaborate  Compofition  of  FuU  Mufick. 

9.  To  conclude  ;  If  we  aim  only  at  plcafing  the  Ear^  by  afiveet  Conforty 
I  doubt  not  but  our  Modern  Compofitions  may  be  equal,  if  not  exceed  thofe 
of  the  Ancients  :  Amongfl  whom  I  do  not  find  any  Footfteps  of  what  we 
call  feveral  Parts  or  Voices,  <^as  Bafe^  Treble,  Mean,  &c.  fung  in  Confort) 
^nfwering  each  other,  to  compleat  the  Mufick.  But  if  we  would  have  our 
Mufick  fo  adjufled,  as  to  excite  particular  PalTions,  Affeftions,  or  Temper 
of  Mind,  (as  that  of  the  Ancients  is  fuppofed  to  have  done)  we  muft  apply 
more  fimple  Ingredients,  fitted  to  the  Temper  we  would  produce.  And 
this,  I  doubt  not,  but  a  Judicious  Compofer  may  fo  effeft,  that  ("with  the 
Help  of  fuch  Hyperbolesy  as  with  which  the  Ancient  Mufick  is  wont  to  be 
fet  oft)  our  Mufick  may  be  faid  to  do  as  great  Feats  as  any  of  theirs. 

VII.  Ac- 


(  <>5  ) 
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